
POPULAR 



WRITTEN ^<1 YQV CAN UN[>£^5TAND ITi 



SEE PAGE 7 



WAR SAVIMSS 



SEPT. 

25 CENTS 

30r IN CANADA 
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Sea^hcod4g dintl cfijED» bmdvr mb i 
conjiuis rou. T-rimmicr^ chEDu^li ihc: 
jftcikf ryjEtm, Thii rwkflf ■wnulil hr tiirst 
»j];LnE-|TH:]ip cirwL ttkinf iif tbt 
ilifxrli oi uur Nivj iJnr Jiuilicd bf 
dml AC iauke lilimcfcri. 

Ha id|uMfQtnu tie Siknccff 

niLUE be when rhqf \ewve sPw AC 
prodociion ls4ve So, «purife, piimcit 
J4^ vorlcrnpFisbjpi li JeEruEuketj. 

Iei ipitr 4!pf kLK iMi. F^ivy vho^itMj 
rc^uicr^ etj^dJu; dliedkx An iiU^ElCitl— CD 
keep lliEii] up tD xEirffu'cl. 

)' 0 ur Fuel Pir^p. EeiD, A'^lhclj 
^rjenfiE^n 

The fud pv.m.p qn tow »r, trve^, at 
Incc9r h pI^mkI bf-giker to ihin lElrnre-r 



very kI^pi^ Bui., Ltt tU^ ooii be 4e^' 
nitcljr pfQlongc4 ind ysyr ciinipprEi- 
eedhi pA^cecC'Gd-if yoii wiU hHvt ytuu 
fcrviei; jujxi c-hendlc lipui- puEOJ? dtet ihittf 
EfaopHEid miL-n of me 

AtaEDcnocjve itpur ihcpi nn Can- 
Km-tiOn Sefinc«,APC{3ALy aa iael punpi 
but on ill nine AC prpdprt?- I The de- 

Eiib of Ehb istv\^c. uid qI* wh^ you awd 
it, ve jEiKEL hrbcfly Tp epodettc 

biijjy fweded i3»MEw±iJx,j5i+plj-raBi, p4, umI 
Eiece^ uic ihii Jerrice — fallhfoUy. 

When c«plurccnHiE boconuf oecefsiFy, 
iEil«t AC-iof COPipIcte MfU^^tioEi. 

mrw iipvJ tfAC 

f, iPii, ftr 

\ mM-mmmt iw ^rr 4 'rmwr J**- 

AC STAKK riUG P|V|S]0N 
GENSItAE. yOTOnS COEEOAATION 



AUTOHWIVK FUEL 
riiHF' - iwill by AC 
xiEh-tf InT. 



1#jKKE EUEM — ;Pk<]P vw 
^ wma plugE wuH- ie much 
^ ^PE IP ene CDupcia ie epo. 

UMide comcint euJlMU -i^ 
^ Ehi piuj^Pfea oem il^m- 
ua i^Lu&Ee ,— mhta eK* 
eruEn# i* «Dfkpne liiird Dwtt 
pJnp altin uiue hud Kiudiitjt 
irbich ireihfeE tuve b^EEtir^ 
IJeilcr pKtME ilam ilfl^di^fu^ 
diiEievh Tf»«Fp|aji-dpRried 
uJ ailjiuBed evdy Kw bifbiIii. 



Q U ?ifcim»t-A JirtT mw 
dHACf JrKH^ui fuebiie 
cgHievnpfiE^e beeiy ev it 
shekel ikwii de» of 
■irii^rii-Ebenrburnor. Yuw-iJr 

cleuer ibaudJ be Hiund irliee>- 
■vir ruur ax n lebrkiEed 
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ij^HihlA BvE, IM|aikHi 
l»E b«n in VUE Ekinrec 
EknatMiid mil*^ t| 
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0 tM. ii-Wii— SJc«- 4n»ini 

■eenktpid- «F 

wot pod mlwil iEB VEI'- 

■HHoiL If Duri ciPoitiaE^ 
hliiEvd F^nvn Ebp wt; Chip 
din; wlJJ eJoe pJeeob eiiii. 

CiPi* 

oik ied fEO. ftov Efplin ywu' 

bLE hl|e±- 4lHiiL«ee wli«4rvrE 

yvmw demlef'd AC DLI Tfei JW 
dbena-i EhdE yMP-all k 
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back in 1 ^ 40 , 

ffi£Y WBRE KUNNtNG ON || 
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“Th^tU^ndt *t f+iit* Hr*i were 
sold tile El. On.e uf my suppliers 
btmj^ht 'em +** and so did scores 
of other com part ic^s. Private ear 

O-w fters, COU. Ie prm€i^ fliat syn- 
thetic: was okay!" This i^rocer 
Jtrff^ti’F — for S [andard Rran d 5 pu C 
E. r. Goodrich [ires (In which 
more than half the rubl>cr was 
sytulletic) OEi Company C3LF-?i 
So me of tlicse circs ran for m ore 
than miEes. This was the 

l^reaEeSL Eire test ever madCr 





What fh* fvfwm ha sin Store for new^ car buyers, 
w'c cartel Sly. Bui tires seem likely lo be made 
wholly or pifiiy of sytiiheEic. ^Vjse bu>ers 
will Jesok for the Life that has been provt-d. 
And ihcyll |;ct is from B. F* Goodrich p the 
company with txpertenci in synthetic rubber. 



Vaur War Bnndi help to pay fur the syniheEiC 
rubbff Hied by our armed forces. J^tps run 
on lE^ hit liter planes land on a, And guns move 
on iL Synth cEic rubber is used in lelf-sealin^ 
fuel tanks Fur planeSp too. TliaFs why every- 
body Can't have synEhetlc rubber tires now. 
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fue nf and Mrs. Spf(MWiip flf Oinhirc, dufEa# 

big. iit bticz ovff £ii#Laj 3 dp 
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1 Ntfihi after ni|thc they 
heard the Rt^t German 
Hetnkcl hnmheri rofirin^ 
direceJy overhead, Liver- 
pqal-bQLind and loaded 
with bombi. Then one 
fiisht Jerry wai Uw- Feel- 
inj|^ $dfe, the elderly 
liih. rouple^ prepared to re- 
tire. Suddenly the j£ieri$ 
began to shriek . , * 



2 Came the rtunblc of 
jettisoned bombf. Spro^- 
lO-n grabbed up hij dash- 
li^hL He nnd hit wife 
hurried downslairs eo 
bEack Qtii the windows. 
The next moment an ex^ 
ploston shook the house. 
Seconds later the big one 
came * » * 




3 . . . Half demolished 
the house and threw ics 
$[unfird occupants vio^ 
lently to the floor. .Some 
time after rwO passing 
air wardeni saw a lighc 
^hininit out of the wreck- 
age^ Ir was the beam 
from SprosEon's faiEhfuI 
j^ashligh[>-a beam that 
directed, the reicue of 
two more victims of the 
Luftwaffe's mtbJessoeiSp 
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5 f>ARi YOUR FLASHLIGHT BATT 1 RI 15 I 

Pot youc Own emergency protcetJOn (witoe» 
the SprostooV experience) as well as to con* 
serve crJttcaL war materJals^ use your flash- 
light DormaUy ns little aa possible. Mah« a 
habit of flash JDg it ddC cw- 

{irmuily. Also: 

If you von't get *'l¥we«Jy'^ floriiUglil bnt- 
terleor don't blame your denier* The Annyj 
Navy and Lend-ioaM g*T Snt call on ilia 
svpply« and few ar* Taft tor civjllartt. 




NAriONAL CARiON COMPANY, INC. 
30 Ivit 42 nd Slreat, Naw York 

CTnfl t/pi-1^ CfnnSidiiaiid CbtSph C^rji^raEBffiii 

nm 

Tb»iwra ^‘'Enrwdr'" itm rt^l«nd trHf«>nu'k »t 
tApiiv^ Oifim O jn g PTi lf.. 
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Next Month 

\X/HENEVER bomber pilots get 
togethei" they swap yarns 
about Alesandcr the Swoose, Diy 
Martini, Were wolf ^ Thanderbird 
and scores of other famous Flying 
Portresses that have performed 
the miraculous in getting their 
crews back to home base ivithout 
benefit of fighter escort. If you sat 
in on one o£ these sessions you^d 
hear how the Werewolf fluttered 
back from Brest on one engine aft- 
er all save the pilot bailed out+ and 
the amazing story of the Thunder- 
bird that got home with its fuse- 
lage ripped in half- A thrilling 
October story of how they do it — 
"The Bomber That Fights Any- 
thing” — is told in the words of the 
men who were there. 



September, 1M3 Yo). 80, Xo. 3 



IN THIS ISSUE 

Aleutian Springboard - - . 






1 


Life on a Raft - - , , - 






8 


Americans "Silent Service” 






18 


Battle Log of the Liberators - 






28 


Industry's Mr. Fix-It 






34 


Uncle Sam Packs a Wallop - 




■m 


40 


Featherweights of the Navy - 






SO 


Golden Harvest of the Sea 






55 


The Battle for Rubber 






61 


The 1943 Bucket Brigade - 






66 


Free Meat — Come and Get It! 






72 


West Point at War - - - - 






82 



New War Baby 

A FTER the last war it was radio. 

This lime it's television — the 
war baby of World War TL You 
don’t have to be an expert to pre- 
dict that postwar television sets 
will be static free and have one 
knob to tune in both sight and 
sound. They aie now in use^ and 
wail only the Iasi shot in Berlin 
or Tokyo to get into production. 
For a behind-the-scenes account 
of this infant read ^'Television — 
the New War Baby'* next month. 



Where -to-Biiy -It Index Starts «ti Next Page 



"They Pack the K.O. Punch” 

T TNCLE SAM'S new S5,000- and 43,000-ton baUleships 
are the most powerful ever built- They hurl a £, 400- 
pound shell for mdes, and with uncanny fii^e control 
can blast the enemy out of the sea before he knows what 
hit him. The Japs found this out one night when three 
of iheir cruisers moved in for the kill on what they 
thought was a lone American cruiser. An October article 
on the new giants of the fleet teUs what happened when 
the trapped ^'fox” turned out to be a *'bcai in the form 
of one of our super dreadnaughts. 



Cotton Goes to War 



Your Airplane for 1953 



A /f OST persons think of cotton as 
something used only for mak- 
ing cloth, but it is second only to 
steel in the list of vital war mate- 
rials. Without it, Americans war 
production would halt and guns 
would stop firing. “America’s No^ 
1 War Crop,” an important Octo- 
ber article^ tells of the thousands 
of ways King Cotton is at war. 



/^NE decade hence, it may not be unusual for a New 
York businessman to close his desk on Friday and 
inform his seci'ctaiy that if she wants to get in touch 
with him over the week end he wdll be in Moscow. In an 
article next month, R. S. Damon, president of Republic 
Aviation Corp,“thc company that builds the Thunder- 
bolt — pi^edicts that passenger- carrying “Planes of 19S3'^ 
will approach the speed of today's pursuit shipy^ As a 
practical aeronautical engineer, he visions gl'eat strat- 
OE^ihere liners for long trips, family planes by thousand^, 



PubItxhHl mppthiv tir eOPUt-AR MECHAHICS COMPANY. SflQ EB.it Onlarlo BtrcpI. ChiCW> <111. HI.. V. A. CttW 

UcLitfLS ZSi ecKiu; tubs^i’^pMan mErx In OnItEd and poBaess-loiu.. arid, oE tbp Paji-'Akdri^ii^fi.ii FD£-t4i vi4pq. 

n pgpy In CanRdft. 30 centa; BuHacHjJiiflrt 13. w* i^cu-r, Td &11 othEr CDunlrlei jhJJ tl.(Hi h rear UnJM 

IWLCH Ecr tKMluip. II v«iB pIbb la inovt, Uv «i Icu-I CO 4*^ in mrivazMH; *a ycD iHII naE in1» wH ivniir-- Olvr mnn 

atd BDd DEW adxtrH^, Enter™ *i StCOEId ClBas MalU:r, iiTOLfirabcr 15, tSM, uE. tllE POfel OEH« at Ctllflapn. OJlttCila. UDElPr Acl *I 
KMCh 3, 1BTE». Etitered SEMnid CEuj^ Maltfr at Post OEUh Dept. Canada. 

Capvrlfhl 1?43. "br rcpulAE MecIib.ilIoc CampanF, OapFE'liftLl mndrw IntErnmlJaaial C4P>'rlfllt I'nliiD. All 
rJrlitB rHcrreq nndtp Fib American CgpjriihL Uniaii- FrlDErd !□ the imLleH <>1 AJSMric* 



3A 



SEPTEMBER, 1943 



NO HEAT TOO ToUgh 




. , . BECAUSE THIS ENCINE HAS BEEN 
CLCANED OUT SAFELY, AHD KEPT CLEAN 
WITH PYROIL. 



The engine of your car will take a lot of pun- 
ishment. But gumnier heat can knock it a telling 
blow UTiIcBd you [l IfuEde. 

You CAn do Ihia -wltbi 




Lu JCU to a lot of troubir. Lic-r-B-ljr & 

pint nf Pji'roil in lb# ClTiililieiiftc of yotir cttr. Put u fww' i>iJJW’^t 
in the t-nnk, aIjid. TTi^H drl^r^, protipfltf«d— 1 m>-> 

C«-1int FjiTipLk At*rrti- imrne-diflti>]y ridding' tha engine- of Emirhoiii. 
Alud^EC. ifuni find! hiirmfiil iiti: umuLMtiuaD-. 

Vou''H iioclifr thv iini^rovpm-»‘TiE ilb j-dtI dri™., And pricft AjI 
cuKinc cLc-iimnl— *jid civ*n — by y4>U’ll h*Vfr -P- 

flt rid# ckut thfl flmflTjiB.Qcjr 
vICraitT jucicilfljifutty till Victory I 

&IZE Pyrol] ‘QUO Iw UHed in m. flD» watch 

I DUNCES u wc-LL ili ii fine car^ [t Jn ontirc-ly 

burtolvH-^E 4 jcL P^ToLk ti>Jny At -P-ny 
Ptrvac^ HtAtlon, jE*ra $9 e>t d*a|*p. Or. 
nohll. Eounnn b^lowL A!LLcmfaicE.urcd hy 
i‘yroJL ■ConniMi.tty, W. V. Ki.i.idvr, Fri-TinHlipr, 
P>0 Pyna-il BLdf., LaCi^wi^*, 

U. Sr A, 
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LO-CKiD Qft 
by rht offtJeft 
bF lihf- Epripping 
ftd EbJ/di 



SEAUD at 
fbA Po pt 6 **it ^ 
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t.h-rejid' agnr-rril 1 
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prd bglP, MaiJ-i!- 
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WHAT'S A 
NUT FOR? 

^ A mil i^fur juFil uuit j;iiirprj!^^ 

^JltJU In rji|L|.i>n ili|jj||(it Ui^flher. 

A mi;t Iiu-IiJb tli^ht. ]l 

fioe^it't tlmkc luipi^ even mailer 
viljniiiuii. 

T\m h I lie | Nil Kienfur virtue of 
lIli' Klai^Lid Slu-p iVuL 

I1ii« niJt has nu red eul- 

):iT ill lilts lup, Thn collar ^rrips 
tiu: hult at ml kcepg thi? nut anil 
Lull tlirciuli prcaif^iuj; ti^^lit 
a^aiu«t each itlker. Tkere^ji uu 
play* Therein no i^ol-ihle. 

S<h the mil ytavE pul. 

It esan be taken olF ami pill liack 
on and tiill lock. AnyiN here un 
the holt, 

e’vo intiElc Ipilli-i'NiL^ of Tlhihlic 
Stop Nuti» 

They 're v il every u S rjilu nc mti rl c 
ill Aincrica, And on id] kindg 
of war iiiateriaL 

And us fair tifi Wn kmiw., nol f>nC 
liaa ever fidlcil to do ila job 

s^ tansr and lie tier tbati any Other 
AMIJllLLr fal?tCllill|r. 





ygvirgslo/l' fol-a ^Cr b*ai- 
Fag. ThtfSi Fail !6rig*t and 
taV* fail whtn 

fhajfjc: Stop Mutt o^b ujod. 



eiAsnc srroi» mins 

it lAififfr iiii 




EiAsnc Stop Nut Cohpohation of Amebica 

UTnON, JERSEY ANO UNCOUI^ NXSHAfllLA 
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EMPODTANT NdTtCf 

It Li tl 3 « LcLtfEitjaii t}I ihii uataalcic In pTWIda Ito readen vjtli 
EHfttrniaLi-Doi rtgardinq tha latst Eftv^LDpnitnlJ In tha nutehanicnl 
artfl. We take nc reft|> 0 Eia 1 bllLt 7 m to whether tlw dlscloflUTEB coei- 
tumed. tn aur artjaloi nrt -cnTcred hr patanti and advbat readarR 
tg IqvaUaite OdA ALLbJect befarn Enakdind-. aellim Aat at 

the sroductan marhlnri. nr tn^HEfloea drarrlbed la ardef ba avgtd 
pEBaSble ibBbfUtf fnr patent InfEihgt^dehL 
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POPULAR MECHANICS 




Business 

Demands 

Accountants 




, , , because Aecountonfs Command Business 



Accountants are usuaEly in — at bcittr than 

averagi: earning^. 

But today — more than eircr before— the competent 
accu^iintnnt finds his aennees nt a preEttiurn. 

JBu&iness in war has tightened op the reins and is 
watdiinR ecrats — prices — uvery move— atriving to oper* 
ate on that basis of close control bo esaentiai lo Bcnice 
and profitSr 

Then, too^ business is working under tighter govern- 
ment regulations, with m_any more record^ and reparu 
— war pradiicliuTi, priorities, more and larger taxes, 
wage and hour laws, payroll dcduciiona tor Defense 
Bonds, etc,, etc. 

The Home Siwfy Way te Actotmtuncy Success 

Thousands upon thousands Of men have trained for 
Accountancy with LaSaUe— at night— at home. 

Their success — their ppogresa— is ^ maUer of record* 

%Vhcthcr their gjoal was a C. P. A. certificate or ad- 
vancement in business^ our files isre full of letters 
reporting income increases far out of line with the time 
and cost ipveslfnenL 

Mote for instance; these bi:^ casts out of many wc 
might cite. (Names on request.) 

A cost clerk, J. S. H. Mcame, after oompteting 30 
training asaignmcnlSi Ci?st accountant- Witliin nine 
iriDiiths, only half through the course, he became chief 
cost accountant with a salaty penrly four times what it 
was when he enrolled. K. was an immigrant day 
laborer. Within a few months he secured a bookkeeping 
job. Within a year, he secured three ibises. In two 
yenrs. he was in charge of hk company's accounting 
departments although not yet through the training. 
W- J. F, moved up irom sitore clerk to assistant book- 
keepc:r alter the first leo lesiioiis. Mow be is. office mau- 



sger* S- W\ N. knew nothing about bookkeeping. With 
19 months of training he passed the C. P, A. examina- 
lion On first attempt and opentid his own public ac- 
counting oflUce, Although a university gtadunte, P, M. 
wns a grocery ckrk at fimall T^-agea, TcBay he is Secre- 
tary and Credit Manager with an income 3f>0 pgr cent 
highefr Already in oost work, Gr N. P. within nine 
months was earning 40% more; within two yea^ 100^ 
more. The third year bis income went up still moi^ 
Now he is manngur. 

Tties4 Men Whi Sncces s in OntTBary Tines 
"Vn Have Wer Oitporfinrtres 

Remarkable as is the success of these tnan— you wilt 
have an adv?iniage over them — you will be entering 
accountancy when unusual national condiiions work 
with you for success. 

Conditions not only call for more accOunUnta— but 
offer umiiSual ^portunities for both quick and perma- 
nent success. The need for accountant^ will increase 
during war and will continue for years afterward^ 
duririig the dlflii-iilE. post-war adjilELmcnt period. 

i— If You C«ri Qualify 

Ask y-oursclf three ijut^tions: 

1. Are you ambiUoua? 

2. Have you determination? 

X Can you sec and grasp an opportunity? 

If you have detcmnlnaiion; if you are ^.mbtUous: if ytm 
can take advantage of circumsCances— prove it by in* 
vestigating. A tiiree-cent fitamp, stidy seconds titrieH and 
the Cun pan below will bring you full infomiatidn regard- 
ing Accountancy training and the opportunities, to which 
sudi training leads. Then you can judge mtelfigentJy. 



LASALLE EXTENSION UNIVERSITY 




A Correspondence Insfifufion 

Dept. 964-HR CHICAGO 

Opportunilles in Accountancy — Clicck bdow and we will send ynu a Free 
copy of '“Accountancy, the Profession That Pays," also, information about 
our training in Higher Accountancy, all without obligation* 

□ Higher Accountari-cy 

Othgr LaSalle Opportunities; If mure tnlcrcfiiod in one of the other fields of 
business indicated below, check that: 

n Business ManagemenC □ Effective Speaking □Modern ForemajMhJp 
□ Eip^t Bookkeeping GLaw; LL.B* Decree □ Business 

8 Ci P. A. CcKictiJng OCommurcliH Law Correspondcaco 
Traffic Mnmdemem □Industrial OSteno(yny 

Mana^etnenc □Modem SaleAeuanshlp 

JVame .Age p 

Pfiterti Posiliati . , , ^ * k * . . ^ » + - * ^ ^ * . * . ♦ h . h h h + h + - . 

Addfiss ........ City and Slait. 
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YOU ARE UNDER ARREST! 




YOU Will Fly ! 



^T'HE great air age of the future 
^11 help every one of us. Then 
you will fly your own Piper Cub to 
your favorite vacation spots and 
take business trips with unbeliev,' 
able ease. You may even make 
aviatiou your vocation. 

Be ready for this bright future 
in the sky. Take aviatiou subjects 
at night scbcMk study aeronautics 
at home. Then, when peacetime 
comes, see your Piper Dealer and 
leam to fly. He can solo you with 
as little as 3 hours of dual iastruc* 
tion in a Piper Cub. 



Send Today for Your 
“HOW TO FLY” Booklet t 





P^epar^d by a 



fligbt 

Clear 



in^iritctoTi 



Ckarlr 
' flir 



jffht pcin- 
b#nd 10c 



bo^ic 
ciplw. S#nd 10c 
for booklet 4n<] 
PipAr to 

Cover p Dotage - 
bandUng. Piper 
araft Corpo- 

lOikf 

PM93, Look 
Havcu, Peiiaa« 
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B I B E B 

POlNTi ¥>« WAT 10 WINOf F3» All AMERICANS 






There’s a Thrill 
in Bringing a 
Crook to Justice 
Through Scientific 

CRIME 
DETECTION 

I have teui^ht th»uu4inda of men and women ttiu excitiTur. 
profitable, pk-iuiRnt prefeaeian. Let me leach ycfa, too, 
in ^oiir own heme. Prepare youretlf in ynw leisure time 
to fti] B. reapntijlble,. steady,. tTEll-pa.id pcniliovi in fe. vorv 
abort time nnd -v^ty AntAll coit. Whi^t others have d^ne, 
VDU too. can dc^ 

S$% of All American 
Identification Bureaus 

Employ ttiidenU uf grtidufttci of 
I.A.B, This fnsr.inatknii wutSc ip» cMy Ui 
iearn and thctrniFiiTur ™ InEicpcnRPvv, Ymi, 
too, can fit yonrsrif to fill a responsible crime detection 
jab with EM»d pay and ateady employment. Bat don't deiny 
— Eet Ihe deLaUy now. Let me bIiow ^'ou how easily and 
cumpletely I can ureoare you for this foacinatlne work, 
dormf;£ spare time, En your chwh hikme. You may pay oa 
yod Iwtrt, Wirite today fur free Crirfio Ilook. 

I p If F F I "THE BLUE BOOK OF CRIME'* 

* ** ■ It'ft rt ctirEkler. nlHval AOEr« r/it ihA mioA 

, Jllt,ari>BLlibjr efln9» tV*if rnptil.raLL>dl And IjOWF Ui«^ Wirf^ dakirad EkiKnhirlk 
I II^ Wrry oiethaflfl viuetii hy J.A.5^ Rav,4 iww— pvn W »U4* «*- 

INSTITUTE OF APPLIED SCIENCE 

Popt. 13S6. taac Sunrtytido Auo., ChleaBO, IIHnolt 





D GET THIS BOOK 



FABI3 



imitTbiiiAiii 



Ct»EB£; 



MARES 



tNITRiJHCitrS 



l:ii; 



fur 



ifif 



fault 



lOu rccd rlkkf n^w 
Tu Circ Vour Ensr ru- 



Hutv 



In iKf book. Can ymj find luch 
bflpfiiL ^tornfUEibn. Co^m ill 
m»kcf RUil rypcf of w led Nad |<tcuisiea Jn^ 
tfrum^fus. pjgrsof iAHruoions, 4i iEldt 

[rapcifiiv TO help ywjr insEftifiicn" 

tuager. Wonh mRnj Eiraw 
yoarsRE }itMrConndalH'soE kjuj 



C. G. COHN, Ltd., 131 c«H htt. ukhut. n&. 

EhyI nVr C>>L>in- i>r 'Hvir Ti CIp^ FUr V«i/ iB^m- 

Pim.'" Knclwfl lind IRc m «»4i] w itimpi ftr«Ktic«fiy. 
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POPULAR MECHANICS 




DdDdO 




How to posso 



genius 



All of us cmn^'C be eetiiuses. But any 

ordinariJy monjil can he a 

wcces^and tliat^s more than jomo 
getiiuAcs ar^ 

Now^ m timer tbs face 

doesn't always |fq to the one who 
poientEally i» the swiftest. The 
trained man has no trouble Jfl pass- 
ing the genius who basnet improved 
fiis talents. 

In war and in every tech- 

nical and business Beld+ the trained 
man is worth a dozen iintrainecf 
on^p no Inatter how gifted- 

The International Correspon* 
dence SchdoU can^t make you into 
a gentus^ For more than 50 yearsp 
however^ L C. &. has been helping 
its students to become trained ^ sue- 
ce^sful tenders — and i| can do the 
same for you. 

Mark your special interest on the 
coupon. Donh be like the imsitc* 
cesjful genius who wastes his life in 
dreaming of what he intends to do. 
A^t now! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

KELPINa TO THAlii AMERICANS FOR VICTORY 



BOX S6T1^. SCMMION 9, PENHA, 

Without cost or oblEgarinri, please ^end me booklet and fu]! partEcoUr^ about 
the course which I have marked X: 

TECHUICAL AND lirOUSTlUAL 00UHSE3 




SPf^Ai 

miTtOHRAm 
POIf jMEMBEJtf 
Of THf 



□ Air Din^ti 

O Air CkukdiUnbiliif 

□ Airpiam DnfLine 

Q AnakLHtimJ Jj^^lLna! 

P Airhcitqrhirfl 

□ Auta Eafici*. T.jti*-dp 
P Auto TwkcueCui 

ii A^tLtHl d AVIAtLofI 

□ IcWlifia 

□ BaitamiAkim; 

l~] Kiri^UiaprEna 

P Ch.iamiB4.ri' Q C«l MLurnr 
OCivit l?Ji*irw*fln« 

□ Ci^BffianFta EocinaarLiis 

Ai'^udbUi^ □ Ajd^HUlMim 
HtwthiHFpLnc 
Dujhdm* Cprr«*iaiuailpMa 

ULbnEib^ bfkciHQenfint 

CBrtuvHkic Q Civil BarvJLB 



□ AdTBiij»d Tfen-Hinnaldiic 
P Fi 0 wla -iwd- Ct>v!>ari' 



D Can.tnKtioc' bikL BiiiSdiuc 

□ Disod Edcloh 

□ ncBfttDK 

□ EiaetrJuJ EocLiiBi^LHC 

O IpjoctfidBEi 
O Sf^|lt>riBnHI 

□ Fniui:iilt:yiii^ □ ILrn-tiiw 

□ UmI Tnui-tmHLt aE ^Jaloli 

□ Iliifivv 

□ JlgiM FfH^miae 

□ iBdiiiLri^ 

□ LtHi^rnDtira EugioeDr 

P O fiu’p'K'trn' 

DUaiNE^S CeUf=iSES 

n ■fTftJt«ai» l*k-ri?riTBWr?' D flmt Yoar C^toffa 

□ CoiimierciB] 

U CaiuruarrLai |!hia 4 .rBtic 4 

□ Cv<t Ancvunlijid 

O C| P. 



□ Mui^ihaHtitL -nJ luvDaUBiia 

Q Mh-Ldv Eoiiinw 

□ MotiKuiLaBi UrBTtiBf- 

g M-wlHIRk'Al 

F-nramBD 

O ^I'aviiatiBUi P rhtlemniofciAiJ 
□ □ liueuliLrit 

□ i*UU:k; War^H bKiidDSOrJllC 

G Fiilji Bail Paprr 
d ltH.ll 0 . OfiifW 
□ ltBdiaO[KfH 4 ri*vi 

O IL R. l^tiDn FonmBa 
P ft. It. i^iErfalinU^ □ □ Woolcfi. MBBLliBCtHIUW 



□ HuiLtAfi' T^njtLruhnrtTic 

□ Hhnt Motal Warik 
Ofihdfi Dnftliw 

O Hhljjrfltlqfcli □ fifliip PTBOtlw 
P Eliaini Eloetrin □ Btoun EncLoM 

□ JjWiiiiL 

d SiniDlurbl DnEdBf 
Ij UlniCHlBki 

□ ■ 9 uO'to-|iu' Btnl- MiBppaHC 

□ T*ksffT.p|^^ □ TtiiitliiiABj 

Q T'ioiCEIbi rTiiif jiii iitf ' 

□ TcpoLmBldni □ Tfud DmIcil 

□ U«a Fl*#tal 4 



□ fYe^iab 



□ FarfituEQiJhhjii- 

□ Cood EheI^ 

d niElii 

O EkEBrnfin* Mbq mh 
ME EC50 wo IMC^ COURSES 

QltOirun I >ritamit 3 !iJLlbyi 

C rDoCHdkmBl Dreoimaidjki biipI DoiltEiLnic 



UTi 



□ RBJJwky r^l^. Clerk 
^lonmaETiliiip 

O O 3{iBJbi^ 

□ i^liirvr'nrii ini Rifrii 
PTib^Bjc MuuaiimBiift 

km Rbcihi bbiI CnJatHiB 







-..'Iff 



— ,„„,r, — i-r-iin.p,.. ..r... .rr.r.^-H-.-^J'DrP.-.r.-.n.... .. ./VpiPn t Pai>£j]n, 

C'l^ru’^TL^i^ kc-li^ 4 -nfr irwi to C^sm.'apimdenrn ^chmiTj Caniviun, 

iTrUJiih rtvid’i'tflf ^^**4 fpiipuH. t, C. 4 .p 71 A l^£?^rv^BI'd li.nrad'^rt, II'. 



LirtrilcC, C4»Miff 

J.'n^JD7id 
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SECRETS ENTRUSTED 
TO A FEW 




T here arc aom« things’ tliic cnn am be 
l^enerslly zoM — tbt«s^ you ou^At i& 
kn&w. Great truths are dang-croas to ^ome 
—but Factors for p€rf<f»^f pouvr axid 

la the hands of cHo$e -who 
umferstaad them. Behind the taJcs of the 
loirades and oiysterics of die ancients, lie 
ceatkirles of their secret probing inta 
aature^s Laws — th eLc amaziag discoveries 
of iifB hi'ildeTi (if man^i mmf and 

the mtiiiery proMems* Once shrouded 

ID mystery to avoid cbeir destruction by 
mnss fear and igaorance, these facts re- 
main a useful kedtage for the thousands 
of men and women who privately use 
them Id their hoiaes today. 



THIS FREE BOOE 

TheRosicnjcians (nm a rtHeious organ- 
xzafjun)^ age-old b|-omej-hood of 

learning,^ have preserved this secret 
wisdom, ia their archives for Centuries. 
TAry w&w yojj ia ihg‘ pruc/tcal 

a/ tAeiV Write today 

for a free copy of the booK/"The Mastery 
qf hlfe/" Within Its p9ges may lie a new 
life of opportunity for you. Address 
Scribe XJ,M. 

935 f ROSICRUCIANS 

lAMORCn 

San Jose California, U.S. A. 



Sfayi #au^ a in P^tpiiln^ Afr-irAiit'ni'cMr/ 




Be An ARTIST! 

PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artivtt An Uaiaabli Esirniac 

$30-$60-$76 A WEEK 

irriD la mtatti f«r a »r«il- 
tbim Art tuttfl SUirl IrtiRlag ■! tiainfp mwl 
if* «tS l-atiirMELriK ip Ari Iba 

IV, N A. CaUMERC^AL ART. DE- 
SIGN I GARTODflINd— ■]] in ONI£ Mfll- 

ra|«cv Na pn^kiMLi An 

nuwh irnM 

IKHQC- iludv 7nH.tHK1 4hrflt hflP lrnlr>^ fhaiiifc^mta 

■kne** IQL4. W’^t #4nt Itf <4 fAr» 

BckiX. ■■AEFt fw TIcmmvt* a W^f'^lirlLP Kll 
.■Ihjul Dur CHirK. ■crvIrv'-fliKL ninknirrcLil Qp- 
I»wtUftlll« fuF in AJi- «{pg. 

WASKifiarOH SCHOOL OF ART 
IlDd^i iMjnVlSlI iu N, W. WnJhlHlM L P >=* 




'STATE COLLEGE 

B. S. Degree fn IT Months 

PEil lji.t:mE]>Ml for ti^hnlctt CHirtiia In 

Cbil. KlfflTlMcttl. 3 blc«liEnhul. I'bnuilMJ. Kjulli?, 
Aer-uniiailcD.|. £rt|]LbKTJjic , nujl riiH;i A rlmbDls-- 
EjuLitjlk, A<-rUlanEJng, Llhl PecnEArhAti iScIvtuzn. 

MEN A«Q WOMEN— U yr. IHirll i^hnol |.Eiii]tril4 ffHPi (wri rticOtrl *6- 

DjLESnL tipETbii I'^fiM.rAlfjrli' lirpirLmEnL ^^lahrn |;ilHvr*tcTli<?F. Ittfel 

«^i|iilpnti^nc. IhOut kuLEliifi. Low ll>Lnf hmii. C^jEiUEiciDlJEin iimkcnt bodr. 
S€lh yrlt. llnlLir Jin.i|AfT. Moj^lh. Jimr- tt rffr A<r cizruTf^v 

4H CollaxA Av*i AHQOLA, HID I AM A 



STAMMER? 

T\\\t HFw >wic, "Ftifflmirifif. 

iLi rBUJ« aDjjj rniTTFilan,^^ >3Pfi^rLbOI CJi« 

Hii^Nn L'HU MnhiiJ fiir prl-E’QtJ Be 43jrr<^ 

EJnn ■EAromwInJ! Pii‘1 rtHttfrlna- 
TtirfUl fr>f -II Ffrp — iM 

HcNTlIiinin N, QDDUi. D>Epi^ 1844, Clnl4 

to^iT. IndikAriBpalli, jpid, 



\mi 



i?TUi>v atitukik ro» i*taHo:flALErtJccjftfBi-iiiT 

|.Aln:Kli £:AKNI^■OR. .31 rtmf* rsE-rt 

tkiD — T7Tier IDfl'.'OiJl) itjodfriti enrulIjMl. LL.D. 0*^1^ 

«.v&Tr 1 i»^- AN t«at« rnrreirivrrf- iwiEwni*- Pmj 

for FIeGE nOOK — hji 4 Eicculiirt OuidaBH." 

AMEmCAN EXTCttfilON SCHOOL OF LAW 

DiOL 31 M. A Eait H Ilf fin SF . EHkuap, itr. 




PLUGS INTO^<>S 
LIGHT SOCKET 



VJnnrr K«dH ItiniltwuM 

Siv Wilder DHntn Fn^irt 1 1 0 
WiSm. ax. nr If.e, rstfs^t mtint M 
loiriDr mre -wc-liiDFi ]ili^-rr iirkfvdi ran- 

riTHUIft Er#itiuiiduLki IIkdI ta W«I4 Pll 

mrUiSH. l¥i>t a Ivr >^ldrT I4 >-bE 
^-HTtiiMi^. Init Pc1.uin4lv .aLiuiilq^ 

nno.Li.'il 1 p-fmI! 

licK-Fvcr. du* ta llrkDiiitlK m |fipi«raujp 
■ucfikT cit I /la" dhLi m\y arw nMt>- 
nliecL wjllk tbp ivpL-rter. tl 
jmSi Lc 1mm oaL ]Fn><ikr« T«n1imi, 
duLd b«l.l«i|. rEdlatorm mskcnlr^i^ 

|4iru. rtCi Tikv Vlrtorr Uwl^l , 
klAnilLwald HnvTVIiepe to Jtrtiu . cpw- 
■ifi rlx'lhi Crafik Eki£bE. wch^'t. VrHi'il- ^ 
t\fiA a [haiiuii'^ IJS4I iew Ifili wrkr^ * 
round your Iiittiiv. rMn^T. 

■ hnp^ REHr«A, Flft-HnM, 

r«n34ikr i-lik ikiQpE; iriMliukeft, 

pnnnenn., plllrti^fciOn., ftMSljOM, OU. 

Older ■ "Vlincor Umhrl"' llar^dtwolJ jmiw. 

RFim Hifl MAUeV WOi'II njiUi nn* tn tou -wMb tihIHl 

StHII nV muncf lri-eruri.|iTFi|i, 

■ n4 1.11 TVCH'fWUF^ ilUFIJi wiill IBB MCVfiLlflB CrT H. lUXT JlLF 

Jiij a hmilt mrer uf tweMhwi ««tS tb»o mail rvacy- 

CDC- liai-. Prv pcMl±TiBb Bbky Pl.DS plui ■ few -IhHltl pWFtl^r 1r fiAf 

rivtic-Bc^d rotum ‘VlrtorT Mod"! iTjtndkwrlO ^n II rJp?Ti fr^m 

bbJ DiQDrT l»Jd far 1i vkkk br rrfiahilria nrwjpclT- Riaib ynuf ordor Baw^ 



KUMFY rno ducts IHC., Oapt. T-20a, Cincinnati, Ohio 
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POPULAR hlECHANlCS 





AUDELS AIRCRAFT WORKER $1 



AniTu^ftl- TiJlir Ou^ritSiHii un I — ^Almroft AEBiDrli-Li. Pltil. ^ ^ ^ 

l2^J[||jlUEir3llU. iVorkJtlR l^S-ai4rif1g». H — Malhccnjitln. fEnw Pig- ! ^ — a ~m ■ 

grt. & ISftbdLDg. S — Toali & Stirliinci. „ I -II J fa •■ 3 rg~C-3l i 

Rnn^ Wifilrlln# A iFlnll 'T^— ifa lirl-rar Inn iVurrljii prni 11 ^ zJ ^ ^ I 



RfHvt IVfIdliif & iLLuLl. T — •i'l.IjrL-rflLLuD, ctc^ 3— Ajinri- 

IMy, FimcIukp, WLi>b & IrirtiJ — llilTfc' li> Uflfr rnciLs. 5^-TabLr^ A 
]>□!□. g^lnLi. Aiin^ ^ £^[>n:EI1»tj0[U, -Blk^ 24# lllUi^ 

AUDELS SHEETMETAL 
FATTERN LAYOUTS. .$4 

T)CYvr«pDd bf Eip^i-Ll Tia- E%hL fjEi^Ut Mud A 

M^anScs. A I’focilcd EiKicInpcdli In 14 SistEJfitii, Jlse- 7 i 10 
I !— 3 ] iiO Fbj;h — 35D Lj[j:aaLB — ^iiiQifi 3lluttratl«i^. i4rti 3i*r 
F^hEb. FuILj LndDX^ TFRiIy T«rflrt^cB> lit DrBWBTinfi- rcur Ihj'^uE 
pnbLubiB. EJikw™ *E| phB4*t- W tlVMt mflilL TWirlC locllLdlilg ralEem 
C'UULng. Fh.L[«x3l Deli'ulDfiifi’rn.L & Blicv 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK $1 

mcEkil iniMif inroornittOD. Pundiment&ti or Shat £IeLkl Wurfe. 

Illiifltr.iE^ IL BDCtluni. CIwEy wr3ite41. ISsiuDELbI ■£ 
ntiiKil Emit fULi, nRurcB. paLnEcr? in nT«E^diy lukguii^. ]l«|, Ird^T, 

AUDELS WELDERS OUIDE. $1 

A cfwicJi«<, prHCileal tf>El -ml «ipAtB.U[ifi &. tDBiEnE.«nDiicc- dE ■]] IrcLdLnE 
muliLncB hr pll itveitIihi Ln. Urer 4l>il pign. tl3uitTAt«d. Cortra &l[ 
or flcnO-lf tnil Ecctrl«i« ff^LitLos liKtuJtnK vmtiL 

AUDELS ANSWERS ON 
BLUE FRINT READING $2 

?or M^huiECD A JluEldErB, rocnE'l. t]] iTpti of btJB- prlcL Ifbdillf 
l^lwdlnR ID Ip £ tiniJiiniffr il"S pgjw?i, fullr LIluitntDd. 

AUDELS NEW MACHINIST ft 
TOOLMAKERS HANDY BOOK,.. $4 

CcrfWH IrtmJEro morhlni? Bho^ pFRCtBra in ftlL Ut bnnchBi. 5 pt«- 

tle-Al ImllP In 1. Froan corcr to cavor, Tf-ELr tbou- h Rnt ^ 

niKrjC^ |B.rh?l. ICTtW HTI4 ULLIIng IUbcIiJmi tliBpETB, drill ]ittibri 
I nd dJJ pllMr TOU^lnD tooll. 1B04 lUgei, rullr iCBUrtraled, ^ 1 
1 1. ItiLlaicnL ft BDctlcoF. I— ^ronunt felwp PnotLcD. 2“ 

hllM l*finl E«dinjr $: JTow %n Driw„ 3— CiEcu3|i(Mli A 
mi&llCB T4Y .MkcililiniiEi. 4— ’^icqi rhyitci^ — Uuw Lo L'Bg IhO- 

E^ILilp ItuJe, 4i> t1upt«Ti. EIb£Y El* taid iiitl uMofitand A thap 
«jrDprui|cin Lliit Bnf.TT«[i ycnur Qij«aiiMii. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 

^FaEIIHIiAIIcb for luatoE BtudF nf rnfertllCf. 104 JUfBflp IHiJB. 

IY4rl3n3 mtEDembliCI rram begLnntnK, Flnrr flEiirP oaiTMLl^. 
EpBF. (orr«t mcthOdB u. ifoiUiftflEo 133. A lndelEd. 

AUDELS AUTOMOBILE GUIDE. . $4 

A DMcElti] ouk;l£ t^ftdj' tflErrmce bwk fnr autn raecDinScs, acrTlca 
jncOp iiprrBlorj * mnieTB. ExpEBlm lbt«r¥, fOlHttUtllMl A 
Inc OE mi>!.ln-n PlOldrA nrl| biijkM> A tjpc Dlni-gL tn^ 

jihngp, IS ID pnc«, fUJIr IIJuitralBd. fiS diBpErrl. lailEled. A 

AUodnrd Iwli for m^hBJiicB. Uuid. dtlf q 4hiVM^ 

AUDELS DIESEL ENGINE MANUAL. $2 

A prtclJciJ, CflonlBF tie^Mrg ^i-lEh quoit lOrtl Br^l HHWfFB on tD4 
tn^WF, OfhmELCia trid UiBloE^JiBonB of taimUini ditael ‘ConinBi In- 
rluillnic tifOBnl ^lotpri Z er^\c DLaioL JB4 DiCH. rullj ILHJB.p 
flvEilnU] binding, pi>rkE| »|z«, All duE-blJl p1alBlF bnugKt tlllB 
bNk^ li Of OXtrCEQO VA.IU4 [□ unEiniHn, ppErBEarn ^ lUlJedtl. 

AUDELS RADIOMANS GUIDE . ..$4 

A k*y in Ihp Tn-jintlnnl gndgrit«qr||iic of ffldlo Includlnc FrfqOfOCT 
ftTodUlfttlOOi 'T^hEiT Lilun, ri.fi,, AlrgrBlE A- MnrbnE nadliiL F«- rBdJo 
pniimn. imtCFun. 7TU pai«i. 4 DO 1 lluitritiDfii & 

DiiRTB.Tni, rtnrtDi. Queitl-DDi A AnBU’erip Rifcivncd Index. 

AothBoEli:, clEiLr, teulBn. 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY $4 



Fi;w HiadnlErmTirfl 

144 9 raiH, lilUl, 




ELS 

u 

cmMS/^ 






AN AUDEL GUIDE 1$ A GOOD FRIEND! 

Use Ih-E breins and expandrvee of Olhers ?n fhesB Guides of the 
Trades, Save time onif money with right mePhodj^. shait cuKp 
labor tovmg Sdecs. CH^tC NOWI Yoti cor look ovor any Audol 
Ouidfl in your home. Slort the Eoty Poymsnlii if satMed* 

r^^"--CUT HERE-*---»« 

MAIL ORDER 

THEO. AUDEL & CO., 49 Weit 25rd Sl, Now York 

Please niiail me for 7 days' ire^ eKamination tho 
booka marked (X) below* 1 agree to mail $1 in 
7 days on each book or set ordered, and to further 
mail ?1 a month on each book or set ordered until 
I have paid purchase price* 

[flam not satisfied with Guides I will return them* 

□ AudBlsAinDRAFT WORKEIf £U 

□ Audela SHEET IHETALPATTEira LAVOIJTS . . 4. 

U Audelft SH EET METAL WORKERS Hnndy . 3- 

U AiHhlAWEUDERSCiUlPE . . . . ' . , . L 

□ Au 4M* AMS WERS Oft BLUEFRlPfT READING , , 2. 

□ Auilelt MACK IlfirrS a roOLM AKERS H«ndy Book 4. 

q AuMt MATH EM ATI CS nnd CALCUlAt I Ofii . 3- 

nAfMltlt AUTO GUIDE ^ A. 

□ AtMMIftOl^EL ENGINE MANUAL < .... 3* 

□ AiHMaStilPFITTERS kiendyfliMlc ^ 

□ Audfflv RADI ONIAH5 GUIDE 4. 



ftlrf’tTiq-'^nB A fU «|nf 1 r]e 4 l wofkrtrt- 

CiypcrB SdljfMilAiil 4 li>nti-i[rAl JnfpcInbE Idd 
]IL btn 4 Y fMJi^incmJiiic Mxrinb Wlrlri^ Eiftlo PrSnclpleB, 

Wfildlng, Indf-icd- A Kct h g [irBcllcH.1: □ndoiBtarirtiri of fltBctrlgJtj. 

AUDELS CARPENTERS ft BUILDERS 
GUIDES--4 Vo1$ S6 

A jinrctlriL !ll 4 JiE.rqLcd Irad^ fliBlBtint qq bindEiTi e;DTulr 4 JrlLDn fgc 

tBip^DlTri. JhlMn, bUllilFrt, UTL^LiciScfl bdid ill VWh]W«rttri. 4 
I SDu Sfi>Q llluptritlHiip }l«xiti]* i? 4 di, V 4 lqm« 

[Hjckri tlXffi. - 1^14 Itr-iE-BtvlF H.flD * '* 1 . __ 

AUDELS PLUMBERS ft STEAMFITTERS 
GUIOES-4 Volf $« 

A Ih-brilci-t TTb{£b AiiliUnL A B«idY lUferiKB. ia p!»ln 

iiniuiCB- A cinr illHFtrBtldu^. r|j«gMini^ ctiirij, grxnb^. T>ki' 
Mirgi jirLncSpItl dI abd<Fm pldmlj-lliC JinKtkA iQCLlMlLDC MxtiJiifl 
rip» riLiaiir idi 1 Air UfindmiMi lac. 4 yoLp.— P fgctt— ;iEI 2 
K«h 7e!. Puflkot SIxfl. flot-rl Scciirxttly |l.ft9 * Vcl. 

AUDELS WIRING DIAGRAMS $1 

' 2 lG Ftg^B' lUuiErBtvi^r UIt^b prB£ilcB.l Faceb aii tt-[rlqg *f «Sm- 
tflCBl flpptriinit, n giTptil-nJ flflBTlr In llJBplE ixDgUICfr bOW ttt Wlh 
RDPPxiUji for pTMTtinllY b 11 SEldi -Of tlEctfkily. Eieh dLiccm If 
ccmpl«Ed A BiFll-rtpluilot^. HiftliU Kii 4 «rieJ I'Delidt ComptrU^q. 

AUDELS ELECTRONIC DEVICES... $2 

Triii 14 Tib 1 Tdu Wi&L te Kii&w AhHJt ElerLrlt Et»l ‘Fifilr X 3 ndpr- 
IlHhl. OdTSTI pho 4 *-tl«trlD t^ili A tlM'lr BUpJifjtlnns. AraptdLEra, 
lllvfnhnfUonp Tr^quernElMp ¥dT 1 .iix«,. pbotH^KlI, iqbgB. Qhoi'a LiWp 
wlrlnc dlAgrBinjj f-L^ 

MDEl, niBUSHESS, 49 W. 23 SL, N.T. 



□ AiHlfll* MECHANICAL. PirtiDfVty 

□ AiidfllA Book of PRAC^TldAL ELECTmcitV 4, 

□ AihMc CARpEB^ERS and ■ullderf OuldM (4 vuli.) G- 



□ Auileft PLUMBERS and SlVwnvflttvrf Guidn (4 wtt,) CL 

□ Aud«l* WIRING DIAGRAMS 1, 

□ Alftdvh ELECTRIC Dlcthmar 



1 i i i . 

□ AiHlafi MILLWRIGHTS and fWecBanlct Ou|dfr 

□ GiHtiH MechBiiicdl DRAWING CoMW . . 

□ Audelft ELECTRONIC DEVICES * * * * 

□ AiHlelt MARINE EBi|tne«^ Gfadp .... 

□ RPE^ MftChaniCil DRAWING *nd Daxlfn , 

□ Roc«rt MACH IN 1ST GUIDE 

□ Audela MASONS and BuHden Giilih« (4 

□ Audel* ENGINEERS bihI M»«h«nl«*l Gul-d^ 



, L 2f ip 4t Sp 4f 7 and 8 complete 

□ AiHlels A ntwm «n Practical ENGINEERI NO , 

□ AudH« electrical POWER CALCULATIONS 

□ Hnrkint ELECTRICAL GUidH at $L wK 

Nm .L2,S.4pS.C^7, t^Sandli 

□ AfMlert Aniirtrt 4ft RcHtIGERATION 



1 . 

2* 

8. 

a, 

Lp 

i* 

]U, 

L 

1 . 



q HlWkim Aid! to ENGINEERS EXAMI NATION . 2 

□ Maiftar PAINTER and DECORATOR , . , ^ . 2 

□ Audvls GARDEN ERSR GROWERS GUIDES$L50fl Vvl. 

□ Audflv NEW ELECTRIC LIBRARY «t $L50 ■ VNunw 

Vats, h III flit IVp V, VIp VIh VIlip iXi Xp Xlp XIL 



Nam«_ 



Addr#**. 

OccupalloiT. ^ 

by...... 



SEPTEMBER. 1943 
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J. E. SmlHiF PrciFdfiftt, 

tlaikiF Ajdlo Irtitllutv. 
llitiiud 38 «« haa dt- 

tho tr«|inln|£ 4 l ftHsra 
mtJi lg«- %irr PadLa InduKtr^ 
Iftan anyDiw cIkbl 



«in **!!? 

be a radio 



These are Just a FEW 
of the Rodio Subjects 
My Course Teaches! 

(iidJ-B T*rwi. AI%t»r*vlatliHH 

If-DW to Anal:^ad flacciva#’ DJafiFami- 
M-gw U»* Rad la IMatach 

itJi'dlA naohver Tfoublax 
SuporfcmtDrDdyiM lt«CH3¥«!ri 



ACT NOW! MORE MEN I TRAINED NOW 
MAKE $50 A WEEK THAN EVER BEFORE 

STail tbu Coupon for a FREE Lesson from niy Radio 
Course. It £how3 you hovv pi’actica! and easy to utider- 
Ptand my lessons are — m<\ why X.R.I. trainirn^ offera 
Tj-m-y inup'fl AwJ with th*# triw HI my 

E4-i|^B4fi:, illoBLi'JitiH] bcMulcR ''WEn UitU REWflTiia in It dcscrlbcB 

rjLrH.-iitiLttnff tyres of aciiiki ; t-^Us haw you train for 
them -at homo in 4 <tFi^ro iKmel 




W-M- TrAn*H1»T«fr* 

R.F^ Am-jiilflarx,. AlF+ OxclElBtiiri 
H4w Surl 4 TItria RpdlA 

HIrJi FrmiugiKr Tr^nunlixEani Antt-rvnvi- 
Rhgtgrpllx ! 

Fr^^uanc^ Cdbv^rldMp Vfliltapa Dbiihlc^rx 
F14-I41FXI Bv'P’AHFnRi ^hloldlns 

Hitch Fldalltr tBrgad Ddrtd} Circutif ^ 

(EloctronJc CanRfiFt H 

L4udi|>««kgrx— “WglBrin*^ **TW4«t«rN"' 

DutAcl-ari] Ilfl'ClJtlarB 

Supply H 

JnvprH F«<idbM|:h^ in.v«r«Fa4 H 

fl-f-ilxlors^ C«radcnH-ri^ C0II3-, VardutU Tabtf 

PflffarCi^i Ri»H«ri44t Cl^uTltp Q faEtnr H 
SflnxitlwPi. Pvwflr Italaj^ |n 

C^llMvda Ray OKlljoBCii|»x BH 

Fr«4U«Hty Cfi«nlrOli ^ 

Ea-mirtlala gf T*l«vEiJon 

Public AdtfT4ii Syttpim ~ 

iNeJudi'Bl Mt^ tii.indnnli pi Pki^lurMi Diaaraim'ii 
OrawifiiiB— Cutra Hi{>n«y Jah Sihr«ta— Ridki O'c-- 

tiBAiAr]r — ^a C-nann fapql^ Lp bu.rhddir^n1-t^l ftulip — 
^0- 4«|y4iiiq-^ Lmon T^ikld. in Badka S^rvlclnv w 
Rod-ia OafflfflunicaiiDKpi— 4 TbxI ft— fJLaMi->- 

tiaEkpnp t 4 np%ii^|lgn ■rfrvlcv, Ptc., rtc.l 



Jdtid Like These Gc to Many Men I Tmiiv 

Thcro'n p tiSjr ahortasft tff cnpahlo Radio Tothriitfnna Ond Opc™tttSL 
J' ixJnB aadkoft bcUf-r now tHnn far yearsL WHh heW Kfidioi oi^t 

-~ ■ - of rroductSon, «ld *rts, whieh 

I waro fomioriy IradL^ in, adds i^rciiiLiy 
w "■frrf TT^ ^ ^ — i. nonmiJ number of Bervlcluft 

'^rW- MPlik Station^, Aviatinn mod 

f i ?oJI&e PadEo. SbEp Raciicr an-d oUi^r 

1 T ’ communications bnuieh^ ore ecrmit- 

' bUiiB for OiT^^toT^ and T<chn!oianB 

to repiacB men who arv Idavln^. You 
tnay never teo a tlmo a^nici when it 
^ atartod In th in 
fasoEnatltLii' The iiovarptncritk 

too+ no4HlB hundreds at comticttF-tit 
cH'i^uin and enlisted Undki men ond 
w^oHL-eti. Badirj siow worlc* 



ra riEo HEhFtciNa 

nM urtJ'HlIvb »K>Ti«:| 
l^inTiElUlkirilP ^<M«J 
rp^DBr, HmA “f r^U 
^ii.i. ILUIiirjoi'hh- 
A^aaa jt^Lun* 
nphu dH MlMiuunc 
■fiM^ l£ H»Ji L.lC 

Bi-DHiltAPEicK Hni] 



Men llltely lo ffo ifilo mEIi(j3T>'' peirvEco, 
BOldicra, aaitarap miirincia, bhould mail 
the cout>u» now! LcarninE- I'Cailio bolpii nn^n eet oxlra 
rank. preetLirep more IntOircBtin^ MUCH HIGH- 

tLR PAY. Also ipreikaTca for ffoud lUidio juh* after 
service imdfr. Over IJmJ service men nertv eiifttiled. 



A TESTED WAYjra 
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POPULAl? MECHANICS 





iesson 

. u-mc in Spn*^ 

kchniciam 





Scut cm Cj(rvprnni<^Tit nr^ers for eq-uEp-fflilnt. ^rnthlr^F 

trainwi men. A^\d think of the jV^IV 
FrU-Quency McniiUtAtionr £(€ctT^nw^ ftnrf /f-adio d£- 

T'P^opnrePts oprn d/fer fAp tearf This is th& goft o-i 
<.>TP4t|pnity' yiTXi fltiuulJfl't pasa up« 

Mdn)r Begirinetfi Soon Mdli« $5^ $10 
a We^^k Extra in Spore Timfi 

Thqi^'a prplinhly ati oprortuflEty rifrht In jaur ni^lBKEwr^ 
hoCHl to mftke mmty in s|jfiris time fiKinj? RadEoa. lit 
Hfiv« you the tralnlnR- that haa started li^nilrcda of ^-R,I. 
ntudrntB Inakiaf^ :|-B|. $IQ a. H'l'Ek eKlITiL withSn n fcw 

ftnnthfi iiflrr (nr^ltiriffr Thi* h^.ll.T, Course Isn't ftome- 
thiTie juit pTepared tn take advantage -at the 1? resent Triar* 
ket fqr hooka atid. gam^ifs. It haa bu-L-n trlecl, 

iEcV4y]up£d. tierfcebed diirlnE tho S3 yeara wa have 
hi:en tgaohinjT Radio. 

A Great Scfiocl Helps You Toword 
the llch Rewords in Rodio 

TEiniLiArhout your ti'aininffk the atafl and icaourraa ol thd 
vorld'a Sarpeet privnte homa study luBtitutEnn dev"nt«I en- 
tirely t* traiiiEa]!' Jnen far RAiJi& will he behind 

yotir N.RJr ha A *iuek to ilie one Job of teachins Radio 
for yanrs. Our combined afEorta ha^'e made tha Couru-i* 
so interesting, with hundreds of picEures, charts, and dia- 
jrranis, and with sp^ial teaching method -iaaiirned aepa^ 
ciaUy for homo study —^thnl we beticve you will be “old 
friends" with Radio almsist hc-forc you know it. 

Find Out Whqf NhR.L Gan Do foi You 

MAIL THE COUPON NOW for my FREE Lesson and 
64-pftJ» hcHik^ Yon ll ^ haw N-R,J. trains you at hame: 
rrad letlertt from man I truiitad : Ico-rti n-bc>ut many fas-- 
elBaiinff jobs Radio- offarH- No ob^ig&U.<m-«-no biala^inan 
will tnll Just MAIL THE 

COUPON AT ONCE, In an en- 

vaTope or paste on a penny 
postal t J. E. SMITH, Pteii- 
dent, Dopt, JJP, National Ra- 
dio instltuta^ Washington — 9, 

D, C. 




Mei I Train at Home 
Win fiend Jobs Uke These 

C«mmiuiiLcTLE.ion f>lrit.l^n "Am 

wiLh thti Ci vil A^'f^rhiiuiLfiii A-dmliJialraLioB lui 
Aircraft uammunl-FalnT ut the- iilirv't^eriOft 
Ajrwn.>'H CumimitlLrntiuh S£a-l40ll. llava b 
J ittfthnt |pi>S]Ufia. watti pcn&Lun u.timw rrtixe- 
ini^ak lf|LS~a a-dvaiM.'cd. from 3 1 pr^ 

S*;ar l-u fJtmilLEift/'' JhLRSH h'l- 

KCEIEILTS, Bo* ItltiN. rttuBveport, 



32DQ J Mcintli La Final apm — "'F or acv- 

iiiinm] 1 liihi^ii lbi!- 4 jrk bn. Itual nr!-iu Cor m-jr- 

jinlf iriaklajK aj^Und SlZnill- a MOItLlli. HusLoess 

]i 4 un jilvlLilil.b' iDi^rEiiLiHiid. [ Ilfivc N.lr.l.. to 

thank ter my f.Knn,"—h. J, yiulElTNKFE. 

□ ClQ W.. l^jUia AVc.f UuuSv Creek, TeKM^ 



Licetenont En Stptniil Curpit “f Caifi-lWit dfc- 

viili^ liny httetTufttion its to my type of 
work,. buL I csui tuiy Lhal BT.It.l. InLlninR- i>i^ 
cortiiinLy cmnifis; Jd miKhly lisniiy ifh^Sv 
dayim" ^ddrosi «PsLttcd ihFIIl^ 

tjiry leaconci. | 




$tn Ji Wnnk 3n Sniim Tinai 
soma Hud I os wSvtn f waa nn m; 



-"1 rnpairrHl 
- mv trfltli lesAon. 
ear nnd n enJI, juid haro 



1 mndif' l-riod in n y .. 

iciikdt AH AVf^rAjrc of S 1 0 a- week— iuat uwr* 



liTAA.^' joijN Ji^kRy. 
|J[UiH- 4 .-r, CuLuroda. 



I li □ T kotiMiiatll SU.P 







Oief Ojirr-abin' Flrand.e.ajiiLLnR' RtAL|or>“— "Fe-^ 
tere I -L--<jmple1iif!3 ywer EL-n-flOna, E ohiiklnL-'it 
mSf Rndi<> Krosd-i-’rA^l Opirlrwior'i* licaniie and 
linm-odialr-lr inined .Stalbon li'V'JlilF^C wliei-? E 
am WL<rve Chief ri|i^ 

IMTlIrrf," 

|\ ha^'KS. :i27 

3bfBcLlji<m HL, I4i- 
peer, BlichifABr 



fKEE 



Training Men for 
Vital Radio Jobs 



GOOD PAY 



J. E. SMITHp FRESiaCKT, Dept. 3JF, 

Matlicinal Fudlo luitltul*. Wa-fhlnKton 0, P-. C-. 

TtStiil me FhK|-- laltliput ob^nKAt-ldnp ymiT FlampLa Lmxtan iohJ 
^t-piijte btH 5 k, .KLrh Rr-waj-dq iu RadLa."' {No aUlca-' 

iniui whl Write plBili1y.| 
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AT TKC SAME TIME 

4rt IB. MAKE YDUItSELP TH£ lUND 
OF MAH THE AVIATfCH INDUSTRY OB THE 
A3B SERVICES WAHT . > . THE KINO THEY 
CANNOT m WITHOUT ... m 7 ™ mu AD- 
VANCE RAPIDLY. Sut» 1330, CWtus Wrighi 

T^h lull Bhii i-pKiiLiikcig- in r^^ditEiii «nd 

Ij^ijnLnjg Edt A»rani.utici.L £hgiknjitB» Lnil 
M^iEtr Avi*ti*h M«elt*Tilci- iNo Hying 
WiilB £fn Eull LnJcrmcljqin. In^ludi n4iiH. iddztH: 
And dila oE Lirih. P«pt, pm>9 



WIIICMT 

liiiTitiiw 



CBANP CENTRAL AIR TEHMEHAL 
OUnd&U |t^i Angalu Col^ Cfetifarrua 



THIS latEI EIVEIIHIX hlEITIQIf'S H1XT aiETliEIIE^tP trUtkl k[IAH3iD1KS 



cunriif ^ 
T«cNMi«mL J|:L. 



A fTrAL MM? pn^TCB lllHt 

STElVff rOl.I.ECitATK ilpJlrvt> 
all tkp mrrtl WJmfnnnlj^ Uii'il wf-riJa — 
]y ihn j5Kf^T, irOcitt iifl.noa 

cnEjlct r ] jdriiai'OPi 15; j‘ " 

tlxTO- J(?pifnil3iiEf hlisiUntt. lB*.iy 
pF yifliaif Jpo-l-w of difrtl fri^n piitL- 
Mini EiUifP^ni fnr FR-EE Quif 
«nd 



1 ri^'iFL' lEncI me FREE -Qyll DU- 1 t’liMirf fSipir, Mima fu[t J 

I infcirTDUliuii JiLkjLiE ULi^ iJJcllutiUT, I 

I I 

I Nieub .. . I 

1 Aihln-M j 

I 1 



FOR YOUR CAREER 
PLUS WAR SERVICE 



Now is the Time 




Ce «rrt At Mitt# Fivm Hu Enfineftr 

Wilh JniJlalt^ WnckJar fcTrrJiJL]}^ — llhi flHil 

fw uraft^^jien it ri]j?4!t.i- thm. evin a*x 
Lnta 4 iMiitinr Jf>h 'H'llh iiMin pij and f^p-- 
rlQilinx, ]jc4iiknE Tvvril. 1 -ErlH EraED 
At iKMUg in JOfUT IPAT4 EJfiK UnEll J1>M 

trc Liildlitf t nu^'lni rK^iltl^ ti 

I.ir^iEtjnun. "Sly prifELui LriLnlnic In iIjsJE.- 
Lh|£ iliv JfifludEi a u 4 j|-]tLh|C cUUhiT Lh Tndm- 
IHiL l>#ikinlni ?atuiljlf on npw (lEndmctP, 
Irapm^lnit, rEit^Ini and rniKlrmlxIna — all ei- 
iFcond^' imiwilAnL and prvDE*t:ih lo antlPTiKn. 
yviiic r«r Tull inuatntodi tkt«Jb nM 
JH. Olvfj yofiT tSP. 

Engineer debBp Dlv^ $^Sp LIlHPiyvillH, III. 



All i«u* 

inrl^PldiE il raw It] a 

Eii'h; lu iTj\3 It 

C'IElt — tumLibira Ijl-o 

witL 



I Resulti GUARANTEED 

*■ ha«d, ■tmirtl.tfi iml «q^iii[vi— wfl with ulnfllng — tut 

by ivUtHkl-^l4«iV4i«ilU^ <len«l■till3]iuH■nc«^«l»^f^p«i uJ i%M*Wllfelt^ 
aiMrarttM 4MD|>Jria itatUJHcUia «jth ihuIIm. W>Iu Eitf YuEeh 
tHI^I'-- iVaE 1» jta unHn- iT i«an dU uk1p«« hr pvtoL 



AT HO M ^ dT ^iFT modem Rod orliiJuiiE 
tcrnoMfuirnic^ltlJk ynlM'4in brarnnvrry rartot 
the WATCH ttCPAIHIHG TRADE AT 
HO ME. Pirpm-p ter n welL-p*ylna 

poKlMnnOf' siati icj busdnefts s^[ej-c■^d^-plL 4 ^cl^a 
iHir fourue bT hiBtmicltbn. Uood waieli 
takPOFU ert I n demnnd ftnd ciwn 

e4khI wLbLf-lf^. Fuf iiUE L4^EJ]era apply u> tile 
Wlicon-sln Itch-aa-l -al Watth HTapefarlpii 
SM E. Pde*«nSt„ MI LWAUKEE E, W|&. 



SLeCTNtG AL f NO IM E ERI HO, dri KIHrf ; 
trinij !'•■ I'l- >li.iiiL<rn, Vury ujsDdrrsinndiililr^ 
RN.DIO CNC-FHECRINO. hiuJM la 

wirfL. TPxliii .■ . i -Lu- f - mij!" T^ln Plan- Hl 

ijpslv tr .p. . - 



1 E .Hf ^>^w¥Tf4 pt: 

W4hI* I'iP f .==?■>--- 

LINCOLN ANOINEFRIRa 

r^ai-H(Hirky at L>nHrln, 



Mo«idaaiRic 4 umaRiNc 



Learn W 










RAVE DVRK^l "111 tewfi lfC>W to CREATC ORiaJh'AL ^ m _ 



ill imaatmik uiL *Tr*f (40 aUjnl»ali*«i*- I’-™' 0«Jp- 
£ml ’*+" a«li *^P«| JTsr irrt idiaHa. 



RAVE BURNS 5 CHPDL, PlPt. t*. Baa IjM, CLEVELAMP, OHIO 

apportaniticA. Prepare in spare 
tame. Eaiy plan. No pravLoiaacTtperieEica 
impeded. eommoEi §cliool cdiireitoDeufllclenL 
l^pul {nr Irn: hnnlilei ''‘OtitN^rnililllrii In 
EOarapUF''d perttruJAra anil requlremen tiL 
AnHH-Jean £chiH>l Of P4igtOflk-*pt||p 
laia Micfiiian. Aw., o^t. iiwm, Cnica^^ , 1 1 1 , 






REFRIGERATION 



Repair and lm]?JT>VT □]] PTfrlK^nilgFa. Nrw Mpnivnl l^ll.' CtiiiH* im4 
pi^tvrii-H Itvkpi yiiM- r-'rl^ ^KiLiy il.an, pejricriB.141. Miinit-y iNifk GUiran>. 
Lite, f-upfr-m* P-uPllcatlnniH 33 R n. Jcffrrwrrn fit.. Llilcapiih. Ill-laMiki. 



(foH^ 

fLunt Oh 7m^ 



Qettro Name Etcher 



n;OTE>4^ ^-vlu^bL* inti'Ia rrtaoi Lhli'VH and 
lUDi PcsTtawtril Elr-lrv ItJ-tifliiPt fiLTlXrt 
■ ■ or ifeantr^ any elrE^^tcri. j»Tmti:ii’i*Lly eiia 
intftJi, Inaemniif^rMjL, drir Jroriar*, lariai, 

h.jf' PImtikK uh WTJiLikT wiihi r-nn tJi'n- 

E-il. icLipiri unEvr cudav Akmnly 1 1 mi- 

niDM’ ivJiti'. [hr» arc nmie?: irND mo 

PSONAV! i^ay rwlmnn St .r >0 T'Fm^ r^w 

i-i iih MfKtiiRe DC ilAlhgurv’. Si liavE-'-' 

ijIcjIkL-y 1>*ck If 1^1 dclipbc^ 



E>pal . S-OdP. *l» 



RiiKtn? _ 

!■ rAvo. gCi rvcirtnatFpDi 
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POPUI.AI1 MECHANICS 
















P AC E 5 

Over/50 

Mechanical 

^MavemenUA 



NOW Is the Time to 
PATENT and SELL Your Invention 



NdWp mort Uinn ivtr it the rDffhl tiffl* T* i?atent jroui? invenj 

Uan, Why 7 BecaiiHe miijiuftcEuTert everywhere pnrtentty enei-etfl 
in war produeticin lire 1001111111 aheaj Lo the fiitLire by buiyiT^fr up 
patent rights bow, so they wfIJ have new ami attractlre itoma tomake 
^nd tell for eiviJlan conBUTnptIph aa aeon at iJte war ii eve^n it 

what happened duriTi-E aitid. after the taut war. Heni??, the ama rt tfunif 
for you to do t« te^ Iwtk ahead to the futare too. Protect yout iBwefl- 
tjon Vy applyinjT for a patent now^ aa yfi'U will be in poeitifln to eiah 
in on. an outright ■nal 4 '* or on the rgyft-Ui^ your invontloa wlU bnnffHb 

Patent Guide Shows What To Do 

Our "Patent (juido for the InveFitar" anawers raiany iraportant 
quniidn* coneerninir Patent* that inventcnrn eonsta fitly aak. H tella 
what lactB^ drtaili. drawlnea^ ahetehea, etfl. are upeeaiary to apply 
for a Patent: how to rrotoct your invention threnJTh dated and wtu 
Ti«3iAod diaeloBuret hyw to do this AT ONCE to iafesnard your 
rEffhCfl ; how Patent OEfiee Roeonift can be cKetked to dfltermme 
whether th^ Invention ia probably patentable before ft] Inn feee 

IMlld- ! dlacuBaea eoitn involved and a praotlcat way tht 4 e can be 
paid afl the *ppHc*tb& proBreasoB. It telta how eome inventora ia- 
cured financial bachinE^ how many aimple invent iema^ have prev« 
lar{£fr oounierc'i-BLli iiucceasea ; how patenta- coverins: improrementa 
alBo can bo pmfttably Uti lited and marketed ; t*lU counlleM Pther 
faeU of Intereat. 

Why You Need Expert Assistance 

The Patent Law* were enacted lor ypur beneflt—to bbv* yOU protect 
tiuh for the featurei cd your Invention whinb are PatentablOr iiot 
thaw leaturea ffiuat be leBaUj and CpBciiiely eet forth In the form of 
''clairoi." Thia phaee of the procedure ia ao complex that the Patonl 
Office advtaefii the Inventor lotBirajrea competent ReEiatered Patient 
Attorney., We maintain a larso alaff carefully traihed reEtatered 
patont altomeya^-^spart draftamen — experienced Hearthera — to 
aerve you. Wa have been aervinr Ihventoifl for more tbhD- iO yeaia. 

Take First Step New 

With tho Patent OuSde you will receive also Ftm A ^'Retord 
of Invention'" fnirm which will tpahle yoii at once to 
eatablLeh the dmie uf your iTwentlon, before you file your 
pAtenl application. Thia etep coata you nothioE vet may ba 
vital to yoUr rtucceaa. Rem ember — 3 n Patent Matter*, AC- 
TION la JMPOETANTh Delay can be coatly. BAail th« tou- 
POB in on cuvrlope, or paate it oil a peany poa-tcard NOW. 

CLARENCE A, D’MIEN t KARTET B. JACOBSON 



CLARENCE A.O'BRIEN 
&HARVEVaJACOBSON 



nhit 

FREE BOOK 



**WurUir ^ r«MiF Tniaf 
filtltUrid PlliAl AlEmni 
31 ^J Adamt Bvildifig 

WuihirtsPoni B. C. 



CLARENCl A. OlLltieN ft HAkVfT V. mCOBl0N 
Itliiiind hitatJIllmBft bfcrt Ito ftiiM ftWit PtMf Dili 
J1-J Adami Building, Waihkngtwi, O. C, 

Pivmae f«nd me your 4B-Pafte “ 'Patent Guidv for th^ 
Inventor" *n4 your tpeuially prepared "Record of 
TovanMon^' form )FREE1. Thia lequeat <toei ftot 
obllsaU me^ 



Narao 



Addreia 



IMMEDIATELY MAIL COUPON TODAY' 



City. 



^tato. 



«■ tplemi* wcitir or prLhti plain ly^l 
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TKMN ioi 

MCCESS in. flie 



I ^ %. I ■T'd V llTT . ■ 



S tu d~y Q f 
h D m A in 
tinia. 

Ea s^r: 

urhJlelaarTi- 
ing. - - 



LEARN 



’Jpt-S-'-" 

VOL- tAN 5IAK.E 
TWV MU_SEY fr»iia rODl-- 

??*; you keep PirdH nr teTi 

lilindreiL. KtfL tEiLoigt iit;ii^FVtlllP IPothoilsi 
Uml ftl'-Qitl lr>Mee^ Ll]4^rci5iae IHrantJU Our 
rairioLTii B>'B.teni nf Hama Buirly Tmicvlris 
hjva heJp*-il theMfrandii iti Bucettis. Extr;i 
pmni» from Ihe Jrtcirt. PnETC Catnl^ipr-; 
flp-Hcrlli^'rt ogwTKSBy m^Lligrlis. aerwlc’#. 
WrSCB today to tO-D, 

KlTlCHtlL FQIflTIT iWSTOtfrE. *iims H I. 



MACHINIST TRADE 
TOOL & DIE MAKINO 



★ In CDifiplatvIr eiruipp»d $.la^ lUOrtp sfiPElkl 

SiKPia COurU* tOf #l*+ritlal War loiiL on 

.j - ■ I- 



it 



■CtiUl Shop WOtfc. For FREl BOOKi writs- pap-''-| PH-' 
ALLIFP «CREW machine C 43 -. D 4 v.^ 104 W. I_n^i. (li b, H|. 

j^PDinrMTlflU MECHMICS $t>ARE TIME COUliSE 

ULrlllULlinl lUn *-'*”^ “* ^m^how ^ Irt^ ^ur 

rii[Kiilr shi^ji -an iittjo CApLial. 
Krj- presto un CKpcrirncfi nc-Mlfi’r!. -CIokfi^i-jr jIcIiodI cducatlnn 
^ijihri^tr !iiFit"nil40 cmi-nrlunKy fc-r old^ men. iTPiunTip jw>w 
ACl^r tlK wj\r, KKEE lllujimitDil IpCkDiklSL. 

MECHJilfICI TMIHIHC SCHOOL Dipt 111 #tl W. Fka. 1-01 Wh^ j ClIlL 



Cefia/o/he BAKINC BUSINESS 



EU€3« miLko food naOROf [ Kqw Ttlf Imlaitry Id vnac- 
Neahlr deprHBnn 'prgof^ Atuds JKakPDff ColirlW 

qaB-liflrrfl joci^ L'abiibOh a^hdI: rdacntionpundciiiL If ywi'ro i 
fcnibilJMii,wri()»fnr FBFIE J<cX>lt."OppDmni1ti*»lll 
Hstlpfisl ga^ilnq TnitHul^e. im wrehiain, pMit. tOBE. "" 






JIU JITSU 3 LESSONS 



AUTHORITATIVE— EASY— COMPLETE 

■am, Bt Init, Id tha PRACTICAL, EA5V^T(>USE FLECTRI- 
CAL EN CYCLOPEDIA «p*ciilly wntfctn far tllC WfrrkndBy 

l.i1«tridiLn or Mtchankally-lsfcrHpMl maji. Piovidn df^Lnsd liaCti 
^E. your fseifitrtipii. A pnucLLLiil dUldy-at-fifiJnc. K.eTcr^L*« .!»(- 
AUTilORlTAtlVE— Ptepawd by omrtii whokts^w ELrctnnty 
£u 4 d know liiDW tn tell jdtJ b.IhUE It JO- piAln u ndcncaflvAtn'C 
iTOrdi^ PRACTlCAt^UsHl rtfliJlttriy uo tha Job by hundreda 
d" EIeCEjIoIUUt ServicT Men. Radio M-Cf1| Air Cadcla, bl'ldCRta. 
MfiiPtcnam Men*, EASY— Pifntv pf haW^I^^O-Jt Pirtun-i 
iLiri cm-tD"fol]uw T¥ord#, COMPLETE — A world d EJL*etri«u 
LlkM?l«£B0; raeJ^ iata 3 VOlLUIlti 

RAMO-TELEVISION- ELECTRONICS INCLUDED 

Camera EV'EH-YTMINO ELECTRICA1, ifiiin nmarre-timn nml 
By-nUina la orm. nature" wiiul[g|l, A.C- ajid P.L, mDl4jra. fCO- 
Crj-EurlU auwenoti-vo el-ectiitily., M-Triifriitjnn, Dirwl tkctdrii.y^ 

trloplubnet, etc iJtC IrtcludrA Radio, Telo*liion Etrt- 

irnnic*. TclCs hODP LO buLlJ, tfuUbICflItaotp mnlu? reujLCS. EhWS“- 
laiudfrtl^nid woidB TELL b^ «lfti inb is 

jind AlcnEdc di:kk^aTTiA hovit RdsffN' - VOlip. RLliCTRtC AT.. 

RADIO AND KLECTKJONlCa Q-UIi^TlONS ajaawcped qiucklVi 

^^Tfifa'fp^llrtt a*^cn’mfTpimd^P« writlfril ttiMMlB of 

CTtamloatiaDS or tens tu be aeaC ill. \oU SClldy at Imme wh?rn 
yaa liive Urf Lime uxid It Will alwpyB serYt k f tifamiCO Mt 
vtion yotl want to look up any dlociflcal problcin.. 

FRTE— 150 COYNE SHOP PRINTS 

JtLHTt -wlcit ovtry ettetridan needBl dla- 

tt-JidS COVafirs nU typM OI «IbCH 1 cb| nad ruxlio 
|gbfl. Rpeclul — fur a limitrd iLmc — lUi# hlE. 
X^aablc bt>ofc FREE ^lll Hef^nfnoe SieL AIIO 
FRF.L ~ I year ^nsultBlIon Sorrlce hr 
mall from the Cuyita StafL Act Nowi 

ASK TQ SEE THEM 

You *>o't haTO to rlik p pann]^. To set yoar wt pioHi&ilyH 
iuiL atnil coupon- Riaiiaiiie tbc lhr#o bis Tabimeit lot 7 aayr. If at 
\ht end of that time >OM daa't bbt» (ho ixtt practical 

electrical »r you ever 6i\vf rCTl.ipL™ nr pnDe, ihell rctum ttic 
luiokH and. VOTJ %VO^'TOWE A CENT. II yme decide tu keep 
llKid, «nd H-55 iilter 7 d,lyAand 53 n menlh Until [he cd vertaied 
rrloe oE 5l3.y.5 ii paid- We prepay iblppPP-tt ctiarflEi. MaU IlMu 
coupon npw- THIS OFFLR is LI MIXED. AtL today I 

H, €p LEWIS^PWJlfOiiC 

COYNE ELECTRICAL SCHOOL 

500 South Paiiliq« Do»L eS-RG, Chiuco, III. 

MAIL COUPON NOW 

I II. C. LEWIS, Pre*,, COVNB ELECTRICAL SCHOOL 

- .. .bepr.fii-Rfi. CM — — 

j-v-nfumE coyae J 



5iP S, Paultaa St., DeprftJ'Rli, ChiCafiVd ilL 

. _ . iiljl , — — 

ilufm nr Kiid yp\M tl. 4 S And fLa mciiUi Uiltil ailveniKd prcc 



Sen.d iiLC the Irie ^ — - . 

WEthLa J day* aJlfr^rceciyaitjl Liie book*, I LI, 



513.^5 i* poid, Coyne pay* nil iklppinft ebaffe*. 



NAME. 



I ADDRESS-... - 

I CITV state. 



OCCDPAtlON 4- - ^ ... r AGE. . .... 

^ A \f P # AC!?' Sfrrtd f*ib price, fll.SS, with 0*d« 
5 AV E Ik V ■ if {irtrerr^— you *tm Sbeue 

7-day frc>o trial and roiurn jKivilegE. 



AiwBfR nrrllf- j^aur nara-n- aiiil fi|]| Bi|drf-sc <1r-Br|j^ when 
#n*Wrrlnp a-dverlhrcmenli. 
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C:rt.r , i Sleu 

Nhm Jllftrji ■ IfH^f uMtiW in«r hC^. WIP*|ion. enrnlnjfW^l MMt n-hJ odflrM#- 
Iinj Lhi.|. £l j.| l^it M h N[44 In IHTfHi, DMM [l¥i 

N;>ri>r hddrWi 



ELECTRICIANS 

Ccirn More 



FREE- 
7 Day 
Trial 



SHIPPED 

FREE FDR 

EXAMINATION 



Lr nm tn draw pLojii, b HlLntiLL-p, hi< n: |iYe-whrfi bnllder, dn rpEnridel- 
Ibk,! lake cenlrRELlBR jubi. Tbc-Ae V pruclLic-al-H prnluvelr iLtncLrated 
bnuka caver nubjcclA that vrLLI help 3 fuU Ijj f-O-t liiute i^urk and 
hiakv blare maiHfjr. ArclLLlecLurjiL design uhd dm-vriDRi. eBlimBlImgr. 
Hteel egii^vru,. muf fmnirilf, carlALrucliail^ piLlhlllait and deecralEnir, 
jLi'4Lflii^p al:E-eij4idlllutiiiiSK C-Ohcteie fur^4 and xneOy alher aub- 
jaC!Li ar^: iTin-ludod, 

BETTER JOBS — BETTER PAY up-TO-o^Tt 

H-ifiejl hva^ tickY< nt Rand pay, nnd be prennrnd EDITION 

for bnildinjic b«o<mi. Dig cpparlunitLeB 

arc a^vsiJ^ MHN WHO KNOW HOW. Tllrrte 
bciokt supply lEyiek. eiiaJljf undefUlu^nl lr;^il»lnr 
nnd hAJidy. permanent rfil^i^nco InrcpfvpBtLnn. 
lli»l hekpa BH?kvE bnlldiiiE prnbloioB. 

Co^pan BrltiE* Hln* BMki FREE For 



AMCmCAH TECHNICAL $aClETV v#«itlen»l 



fIPBB 
4 Y. Nl. 



POPULAR MECHANICS 






How to Make YOUR Body 
Bring YouJ^FAME^^ 

... Instead of SMAMB! f I 



Will You Ut Me 
Prove I Con Make You 
a New Mon ? 



I K>iOW -whnt it mennB to ha-re the liJiid of body that p^Vrlt pltyl ^ 
Of coiirBG, you -wouldn't know it to look at toc -now, but I -was 
■)<»££ 1^ flklnny WGahLine -who wciffliGd only H? Ibe. ! 1 wnUi 

liahli^tL4^J lo fitrEp fur auorlti av undr^B for a awim. 1 wsa such 
a poor ^pGciknrn of pti^akal devolapm^nt that I waa cunatantly 
«£lf-ccnEH:ipua and cmbarrstSsKd. Aad 1 felt flALF- 

AL.1VE. 

But ]at£r I discoi'ercd the SGCjet that tuT"Fiod mo into 
‘Th« World'! Moat Perf^ktly T>cyeliatio4 Man,'" Aftd I'4 
like to prove to you thAt the sysUm can iP#kc a- 

M AN of YOU I 

What Dynamic Ten$ion Will Da Far Vou 

I do-n't cshc how -ohl pr y&yriff you or bo-w 
aflhamcd of your present phyaioal condition you 
may he. If you can aimply rHiao your arm and 
it 1 £an add ^OOD MUSCLE to yenjit- b-icEpB^ 

— y^. On each arm — In doubLcM|u-kk limot Only 
mmntcH a day-- right in yonr own home — is 
all the time 1 auk of you! And there'a no ^n>Bt 
if 1 fait. 



I can broaden vour eliuulHltm 
etreuKihcn y*iur back, devctcip your 
wEi'^Le muscular sy-ii^ie INSIUE aiul 
OirT3iDEJ I can flfld Imchc? to your 
obc>9t, ^ivG ynu a viMithe srip. maKe 
those lei^ of yours Utlie anil t^nWrrliiJ. 
I cap shoot hew Kirt-HKlh l^nlo your 
oW b-Ai:khiiiw, caterelsc -^llQBe Eneer 
orRinii, help you cram yo4u- IhnJ;^ Hn 
full of pep, vlffor aui] rpilliqcHxiQ^I 
vltalliv that ynu won't feel tJMrt’u 
evcii "iUrwltoR room"' lelt fur ircali* 
pfss and ihat laiy fiKhlU^l rietorc ! 
get ^hrouKEj -with ynu T'll have V'^ur 
whole fi-aJiip '"lueHinjred” to a. nipo 
new. bcautltul suit of 

Only 15 Mlnutea 
A Day 

2tfo "'Jla," '■ipid*' or "mayliw.'" 
JLiaL cell you waiix baud- 

nnkne JinWortuI ipuflCk-O. Arp you fat 
afwi -n*tii>y'^ or saitiiky- nml ftA^rky^ 
Arp yen Aher;^w]Elll«l, tK!|Hlpw? Do- 
you huld bucK aud leL iiElkBra walk on 
with the pretlLeiil slrla, boai jn-hs, pio.? 
TbeiL MTite fat dpuiJs atnnii 
tfiit Tttitiati"- and learn ho-ir I ran 
ijiaki? yini a lieiillby. conjidenT. nmrer- 
fuUJE-hl^N. 

•’DtfHnofft rrtLjfcifi'" 1* an Mltroly 



FREE BOOK 



NATTrRALluethmf- Oflily 1 1 mlJiUtp^ 
Of yolir siiare Hate dally in enough 
in 3ihnv aniaiUuc rittiitLir^ajiiJ It's 
BCtuilly run. 
t.Ux* the wort, 

“J5yjrtn:Wtc Tlmf-ft ihp 

tleket! Tbc Idcnil5:fll patuml nietliod 
I hat i mywlf devetotioia to fhajme my 
\Kniy from ihp etrawiii-, eklnry-- 
chcritod weukllbK I Wim at 17 lu tJiy 
|Kf¥5«Eit ftiiucr-kbaf] pliysluuel Tfiou- 
saads of ^her fctlowa arc becomlne 
marveloua physical qiwclvneoe — iny 
Way, J give iou uo gaeJiREs uir pon- 
traptloiM to foul wlEli. When you 
liuve learned to develop your gLhriieth 
through "iJvTwraifc you can 

lau£3k at muscle-maker]^. Ynkt 

slnibly utllUce the DDRAIaNT 
ini»i:le-powcr ir\ yout u«ti bwiy — 
watch It Increase and muLtlj^y Into 
real, solid LlVU MUSCIJE. 

My tuptli hd — ^'/>frhrtiTE(ir rmrlefl” — 

nlll torn ibr trick fer you. Kn 4-JVcw^ 
— GV-cry cicprcLH; l4 fcira-r||cBl. A kid, 
man, SO en^yl ^pc-nd only ISinJnii!^ 
a day In your owci booie. From tlve 
very Hiari yotJ''ll tie uaJnih'- my mettiod 
of "i.^ifrecimk Ti.-irsitfti'-' almnst unnim- 
BclouSly every minute or iLc dBy^ 

-n-iittlDfi, bepdlDG ovii^r. etc — 
IILTII^U AIUaCLE aikr] V|TAl.ITVr 

''Evariaitlng Hi^olth 
and Str«ngHi" 



In It I talk te you In alralRht-^lk-uin-lhr- 

aheuldcr lanRiunre. Pneked with ijiD|>i ra- 
tional pIctiLftia myiclf and piaplln — 
felloes- who became NEW MEN in 
nlrcnRtli, my wny. Let me xhnw ynu 

whjit T helped THKM do, what I cna dn |nr ¥OUt 

t'uw lb renJ tlmlL, Ritnd tor Ehli- benk taday, AT ONCEl 
CEIAI tLES ATLAE, Uept. BB. IIB Eoj^l 23r-d Street, 
NesV Yua-Jt ID, N. V. 



C\tf 



HflhEpr □/ tSttn. 
'■Tbft World'i 
^laHE FEtfectly 
Ileielcpoil Iblin/' 
Aa ]i« looka io>- 
dHy. from mUiaI 
uiiLouchad anip~ 
phot. 



C'IIAni.ES Dept. 89. 

& ]i!a!ir l^S^rd !?-kTi-cl. I cipIi !□. Y, 

I HiKnL iLc iamir thml 5|itl*bf «lTliHr!« rj Will 

J«l|) jii#Lp n FiEui uE iiitr—tVtt lii>' ^ b*xlthl t™y ““ I'T 

Aaii^-lf^ iJjivi4kfjiqDiiL S«a uia ^'uillil fMa *'J-VHiuLuir LU-uJEli 

^^rwkh- 



ieiiv crwi-1 i-r *riiav nijaijr 





nc'i«4 Frrr d av*- Mi F- A. 
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HOW TO PROTECT, FINANCE 
And SEIX YOUR INVENTION 

Oicr FTi.EE HODK nnJ DUifir litarnliir* 4iV-»illribl<' U> -nvir 

Clients you tijm|fle[B di?lnlS» Ofl 3 njw to ■■f^il-tIt" 

TD-ur InvL'^nllnn icit innno-F-rmiih'iiiji. It ta]]j you hnw alli- 

rrft did iL--™whn llipy wrrt Lti fur AniMierB hui^ tll#y M- 

nqp'-Oil pririn^njilpft h^iw- Ib^y rniulwy conlEirtJi with inaf]- 

Ti|jLFE.Lirgrj Ivnw Lbny dictnlrd rdvAlE)/ arTpHiCi^rYL-tnE-i — ^ 

low cnacb crtuDi?]^ thoj^ tnp*i1f ftow you pbb And a 

nvarfcel. Oilf tUtv-' FREE POrjK ioiirc*i of quick 

rc-ve-nufl If your Invrrliim la palquiabLc nlMl laical}!^ Wlil-li 
IxroAt |h?ajibrilEJ«. 

THE FIRST STEP 

Tbe AraL ile-p id |c-e-E.EJjvriC yoliT EU^qiUiuli f-or 

ia In ninkt.*^ n iSalcE] k-rcnrij nf Sf OH OUt '‘iBvoqtiori Rac- 
OF*!''' Furm. ThJa Foma prrbfwrly DUad nut Jiail wtirirfraai] 
will htD- In^'alunblE Lo yuu liLlEr ir ealabli ihi u|Z Ehr dalta rit 
yfplir itivpftyull Bhuulid Fiacd foF aUOh aria*. Wa 

wl]l iMf sIhjI 1q land wav. r»ur ^'InveuLluD Racurd"' add 
ba.va It wiiDcuad Lb LhLa ulflcH when yuu rElurd It Wllh 
dJacIcpiure uf j-r.no- dc^ie*. Tliln- Cricf |4 ynu -pntlln|r 

flftil fl hinrbO^ILataly pula juu on re-conl aa uid- crirldB- 

tor d 1 yaiix dai-fcE. 

Protect Voar Invcnlioii NOW! 




Albtt* BulldlAfE 

Wailiiiilttflfl. 5- O. C- 

jr ¥iKV.R B«]h "llir* T* FroE»N?E. Fknajw and 






KT.VTX 



Wc Htiv(i im-imy In mir riaJ^ fmm in anu fact lira ra 

TP-i]iu*alLne JtivantiiKfu. Tufiiir'a demand fur BaiV detddei 
ia tremandou a added In by Daad*. Pratael 

yrj-iir InvvqtjiuB anw witb q I*. f>. Pat*Bl. Ry Bctio^ 
pramplLy yuu rcay prc-vcril ^■pITice' ta-K’BHIiuf i-clEiHC In 
nliaad uf you nE. Elic Patent 001 bar* In W'aaliLBirtfMi. 
TTic fitMlL 4-1 tn rauLkfi a ak*lrh noil daacKptJon uf |-our 
invantjon on our ''InvcnENph Rccordn" liav* 1| W I Elia Mod 
and rnai] it to tU. WC- w||| fht'U FBPk? It £«4irch nf ihn 
i.1. S. Paicnt OdAcB fllr* tr^ naai-FEJilq whaUwjf w* cim fl*l 
ppolthcHun for yuu.. Tbia la a aEcp you 

aboLild make NOU' befor* -P-np4bqr alepn In 

nbcarl tjf ya^^ und wnlka away wlUi a 



.Always wrtle >our nil me anii full uildrcBs 

clciu-ly when unkwering^ udverlisemcnui^ 



SUFeRJU JITSI 




NOW GET TOUGH 
DOVBLE-QUgCKi 

Lesia how VOU can d afiRcrcMt. 
Liizk brinci (tadceycnit sjtc fprtk^rrly 
fi^cn when they arc 
prm rtjpl'h j % nawcTfnl Ak-H u Eif; sysicsn. 
is u nbcli ey j bly i^fbdenE. You duji'i 
need ar-lEke mhuiies — hr;iirt$ 
itiac c&unt! Nbw^ e-Lty iidf-^ludy 
cour ae )ti OBiukEE Low pracn, f reetii if 
olf«rand ranney-back jcujmciEce^ Hurry] wi^ec Idd A-y for FK f h 
Details, g^glMn C o.. ^2l ^^abaih, Defrc. J^5»Z, l.hieiKi^ 



COMPLETE CONSEmiORY HOME STUDY COUftSlS 



EEipncny,. ETIatom iif MbbEc, AdvoniMd CorapiAJlLiHi, V^ikOi., 
IbiaMIC artiqo] MUbI^, V|i>Hti, cornel, TfuujEiCL, CiiiJIEar, -Hnnr3ril|ji, 

AjiaiirJnir, pjir TraEiiMi* ^ruE ir<<atil 
PEnyilir, Chutal l.uinlur1lTi«-> AaV ivf- liluJhlFaUqt femianji hohE eiibiEnq; 
(uLvn ecuFi# dniiTWiii, Atl ccufmm InmilLni In brfem: od UadLcEnr w 
MubLf aktakEbli-Jo. m. ^ 

UMlYKilTT aTEHSiOH CQHtER¥flTORr«.^’t*^.cl^^iH. 

STUDY AT HOME 



Wtfi A ClurlteM Edutvllenol Initltutloi* 
Cwirat IH CNGINEEIIINaE FJvctritaL Civil. UflchaiiiiiaJ, lirmJEiqt 
Arehl^BliJ^L JiEcajn, Acruiumtlrab Halil u, RlruelujiilH Mlninji. In- 
dtulfLal. IPlElkwayr f'C-Erulaum, Maj-Lua, CbamlEal, 

CouriBB In ARTS AND SCITNCESe rhLlDauE4i y; l:^iuc‘aili]li|. Lcttera; 
r-ublLu JlcaLlJk; MoeUcaI Jutiipruduncc; Fay-dicilacy: i!i<M?iol-i3||r^j 
PhyilCftf CbrEnlatryf Coala^y: K&l. BelePtu; TImmiIuhj; Law; 

PuaLnaai nnd- CoiQETltre-ri AciCu-iniUnirL MaHlAtnAtluPi iitMtiuUeat 
ArrI cullura.. 

HcHL*lBy-W*w*v*HHmrp«Ml*d. flhiWiJMi Meid, Chie*iia 



gimmtns, 



OaeWieliM in IMOdatf avaryvkaeOr HcKywiwMl iHiHlei aloiB* 
elaiiq fOorilC* 3 DD inanv Tklq |p * Elvt flinaay inaklai. proPaPlJOn.. 
Lamm *| OMH*. *p*n tJnia. paynantar t«i«- 

ployaiMl aorvic*. WrH» tor FRlEE RulT*Uii^ Hp aUliatlM 

AMEHICAN SCHOOL 

Pjpt. EtMj Pukrt Ot se St,. Chic™ 



ARTISTS MAKE MONEY 



Find DUE rftuf ntilllty. BaD.!l ntamt. tst. OOCupaLkm uid 
addnai tor Ftm VucmElqqiu Art Teat. 

ART JNlTRUCTiDN, INC. LFormrrIy FtidPTBlI BchooU^ 
PHlidlnp. HlIntnaaiHiHR, MLnnaRoifca 



UJl Ar1 InalrurCiaii 



RADIO 



EHClKCARINe, ilToadcaatiiqs. Ben- 

Iciac. l.llei'M^iBkEUi.^ A^Lpitiuci., 

A >'utLre- lladiiyi EjaufckL EJkurnikxbljF. 

~ I:-: werl,!,' f'^rtCiiir isf injfi e tiuK«»-- -iHkuiv- 

nleall. tri T. yeara' eoHe^-c- tadio wuiltL Si^ual utabUiIiviid l^T4.j 
nil . :<[iiiaii - JuT^v CaialoJC Itt-f- 

Ppdgp loitltutp. Dept. P, Va lparaiso, Ind. 

fibre arms and LEGS' 

UAbt. DDrrac'lly f]Etad, aErDnE- and com- 
furtqbla^ Nn-turn-L apfHMLranc*. 
Uranaa for aI^ d^f^rrmltlaa,. 
6cl-eBLKae daalsn- Ftvlr Tuifina. 
BUCHSTEEM-MEDCALF tm-ard A^. 9.. M^uniapnllL, Minn 






M 



MaN£¥ IN RABBITS -CAVIES 



WE BUY 

fur Oouk 
tim ta ih* 
OUT-E^kCH 



Tin: l■^.AKTT3C Inilu-li::' r^tdi muHJ^DCliJFCn On rrtBnll 

*rilc ani] /tir liiL' pmiliar!l*n nf 1-«mii and <;LirL 
Art QaadH -inia Nisvctllai 1ii 3'iaaMa- -aa:I MojUI* ibiIli> 
ii-nr.. Eimerlc-iStJrf u'nw"T-;»airp . V-lc Bi*L«-n4l 
rviruEar iLi^ FiD-TT llubPfF imnkldfji rurmirT^ p-n! 



uii upoducuen- [<ni.Hll jav^r^xnciit UnuD* ErLiod mura^ 

Aftr rLAT'i"-n nio chain •'jtcihi: 

WITH Acmir-iu* 



'a— 



^.n»v TLAi'i^-n nio CHAIN •'JTdHi: onnoLs 

■ lU* ATnbLEJdPUa niiEB llAVi; rr. 7 

(or icif V;?^— ‘^Jty. CHjt rr;r:‘ n\tz inieruLL 

h:i '1 neiipKl ■ TJ- 

PLASTEStlNDUSrHJfE.Cmil P.IUU WttWniteuArt..N*a Yufi.h. Y 
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POPULAR MECHANICS 







RY drafting board is a batticfidd across 
which movo tanks, planes and ships^ Every 
tieiv weapon must pass through this design &tago 
before it reaches produotioii and moves on to the 
literal hghting fronts. 

Learn now to fight as a f rarned draftsmiin and 
help your country while you help yourself. 

Freedom to pick your own battleheld in fights 
ingfor success in life is one of your great heritages 



as an American. And in choosing the drafting 
board, you know that bigp well-paid jobs are 
to be won there^ Thousands of successful men 
made their start in just that way. 

Many of today’s draft smeti will be among 
tomorrow's leaders. You tan Icam drafting — at 
low Cost — by studying an I. S_ Course in your 

spare time! Mail tins coupon foday and you're 
getting into conununlcatfon with a real future. 




INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING tQ TRAIN AMERICANS rOFT VICTORY 



BOX 5fr73 SCRANTON, PEHNA. 



Without co^jt or obligatisn, please send me booklet and fa] I parilculars about 
the course which 1 have marked X: 

TECHNICAL AMD 

□ BriilfT 

□ □ Cifefci Mia]nc 

□ Civil EiliiprbKrinE 

□ CviicMil:* Jr^l^tbMniiA 

□ Cjaci1.rHHrtLnc Ervl; HiiU^lina 
O Ccitnn !^|q«iuliMEU|ti4m 

□ lLii|iD«f 




□ Airpli-n* OnfttriD 

□ An«hU*?iiJ#4ll bf^ftlnQi 

U EPxitrlHil Draftl-nii 

□ Ortltlrtg 

□ Ship OntlLnn 

CJ aiuvii^lnt RflaaLna 

□ A*r HrnUfl 

P Air CariiilJlozuDE 

□ Atn^luT-buLUf Ai 

□ Auijll ElofilDB TllOA-Uiii 
D Aulih T-^bAbnlnn 



B Unlrir^l IrnunnminE 

Eltcmciiin 

Q J'^pnblcihj MlailLl.nNUIE'^ 

D F^iusdryiEiAJt □ llfcaujic 

P 1!p«.E. T|-^E3i3fiDL ^(ailiJi 



P Avulioa O AvJBckHi &l«dmUihd p ILLfb*^ EoiptieerhiC 



D PuibriiiB^nf 

□ AeoauDCiDti C A-rlTvrLLilTir 

□ UufliLkBvpqn^ 

P I^UAITIIM- <^l»Fn*pciilil*lir^ 

ri llUftirew hljiliuiiTn^nE- 
O CBTl^BiEiC iJ Civil ScrvLC-e 



P Hl>uh JHIuhiJmi. 



□ CLlArtB*- lYCit^bT&.ian-' 
tJ fl^BUldlKf’rfLhi IILlnltmlburi; 

[J C!h 1. A-ETI3l.lptl|l4 

□ Cl 1". AjcctfJuiiiJiiA 



INDUSTRIAL COUflfiES 

O IwliuinHL NcCalkuiTjr 
ri Lcimi'JnHi'tl.V# 

□ M*c[-iiTUit □ [njip«rtnr 

Q Sh[a.|fiapjni^l^L Fif IdV-nblMhlip 

□ AfAriiM] S'liiiKiiiN 

E Ntvriip-rviiriLl liniinp^rinE 

Mliui FurvLiiKia 

0 >'BTiEnlkin □ T'Blit'miniEiiLi 
I'lu-iien O JluiiilaiuE 
□ FipUin H^h-Lh KiirilJHU'Llj 
□ rdlp B.[¥it I'hjiirT AlEkJnc 

Cfirw^piJ 

ha-Lu 0[>triLLljL« 

P Ji^dia HefvJciiiG, 

BUSIME9S COURSES 



U Tfwtii EJjJ CtHjk«r;v 



U Fint Vur t 'olLeofi 

□ IVrnmp.iH]|Lp Q Fir<ni;h 
U (i»HJ UbfjLib 
r I IliEhi -HIchHiL 
LI MKU4JL|eJJiJ AlnU HE. WiLiEiC. 
HOME rcCHDMICS COURSES 
n lEuCiiC- Of#hhiiim.L:3ie 

p l-’n^rVUiDDHl I^WUlukiDir Uill OtTtklillUi,': 



C Ti. TL SrK'iJiin FwRfTun 

□ |C H- HiEnnH3iipni. □ fiafi-iKnraalntl 
D-HEnjiurv IdDifjDcv^inc 
OWh-i M-t-J Wnrk 
Q J^thiliJjlubi pSIb^ik 

□ Ktr«nL ril^ixir G -Hjlrflin 
Li ^[|*Ani Fiitiof 

inc □ J^^tniirLiinil ^IniinKhnE 
U FfuT^'f^yiiif anil Mn.pt3iii« 

□ 1'dri^laiiiliir O 'IVilruilignj 

□ Tc:ttjlla 

□ I'-iKiIlkjDiUjJic □ Tmil UviUEv 

□ WdJirkfL Gufl Eihd Dlmcn^ 

□ Diilnj FcAtoJ ClM-k 

r~ I SnJpHciLaiuiluii! 

U St-irEurl^l □ RpEibih 

n MIiuw^nL mJ|rl ^fl■lf UCIrriU 
G M*Dl!Lf«[lJDDl 






jVpin^.._<LLJ.LJ.LJ.L. 
€’Ojf...LL. 






I tyjf. ........ .lifATmE,^^ 

..IViTPRnf 



CanMI^rfe Fiiiffcnfr »md cq-ujiQ.u /? CvrFLJjivfi^E-nri- r'4iF>U4fl«H^ £Fmlt-[^. ..llrulf^CwL rn^id'kl'a 

ifFl'EuA midfrrtr imaif i. t,'. Kinj^Mmaif, Lciidjin, W, ifj Liic^Ennd 



ISA 
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More Jobs for MACHINISTS 



and bigger paj^ fur iticri who know their work 

Tbfcfl biE homo-stud}' and reference Cdutsc rent the 

jj^LC^IIeul facLB ijjt riEachmea and motliLnb you need to od- 
vuncr jn inii^biTic nh4]|i wurk. Take advuntJifte of Ihe atber 
fn-oTi'i exporknreae fcmrvd in boolil. to soU-e yotir 
incTcue your efiiciency. with 

The AMERICAN 
MACHINISTS’ LIBRARY 

i 3ii1 pagit — 3S1C illtillftllonf 

fA 4 «BnblD»ri huffia-studir cauriv ariid ralaffHC* hbtirv) 

Tlihs ILbrarr -nt Tn^rhliic prri-itiLlr'r W 4 L>f Tii'rliE4;ii 3neh. 

It p;4ve9 FOti Llie bt^»l luebNcKtd Tn^r mvktv kLud UE UiathlEie ^;>p worhe 
lE. fiiljy flxpPiLLt^ EaUiW. dliPtk ttfti-l Ot-jfcW iEi*f:hlii*> ton\n anil th^r 
operaMoiL, aiiuuuiiEJn biuilLini^, >i|iet»L9 uehI feeds. 4,'ear de^lbu 

ami prtiiifiiftHnilk \\^i\ Ulll] BltUTiH", puiir'll and die Wfa-k. nt^lal snii-Ein!. 
Inic. ere., du. Pia.iiiljF — fcimtilrrcly jlfeusiraied — Ehe best klij>.l 

at bdu to Uie EQacblue eJaop msu who wants to advance |hink«LE- 

No fnontv do wfi«siH«lsl prlce^^aiv payment*^ 



! EXAMINATION COUPON \ 

1 t 

I MaOOAW-MiLL «ODK CO-p 3^9 W, 41nd St^p H*« Y«rk J 

I amil mi- fof- |*n diyn' tuani liutlpa ilia Amc^E-lcin liachinMC^' | 

I LLl>rmcv. If leiiiijutukrT I will ic-iifti ai.SO !□ ]0 Opfi ! 

I aa-riri niull tti» prl*^ iff SEO..^0 Lh paid- If IHH. -waatadr I 

I I Mill mum tlir iipiAp ijciiinpici , rfa ■iiiin'^ ihigmanl ■ 

I WFhkv plal-aly aNii HU Vn all li-nai.] ' 

I Kamc- . . . ■ . . ■ . L . . L . . e e . - ~ F - -i ■ k I 

I EIDTDD- Addrofti^ . . .... r ... e . e r r . e ........ r | 

I L'lty DTld ElaEC-. . j .. e j .. . e . ^ . . . e .. . . I 

I PDuJlJor ......... . ‘ ' I 

l^fSansE- at IlDiiiiHiJiy . - . . ^ . .P%1>D>43 J 





Learn this 
Profitable 
Profession 



vO Days at Home 

DurdrEiJi at mfln iirnJ wcsfirn ni all i\ftl IS-no miku Jtfl.M] tn 
I 3 D-.h[h Lti 1 1.1 II (lie Air e^rJaij. Sluiin^r an.l 

]|yilF«-Thgri1^F [rnarnii^nL!!. TbeEC I3 U biff ^Efriaad frun 
lEa^hSihlt. 24411 Liarlumi. l»iK-E4h9 fliul prKain piLLcnEi oj 

uvell n-P eppnrEgniil-ICI tor E9liljll3lllli( yciUf dU'S bfbe-c. 
liELini IlhLfl ImemtlbiC lacwiEy-niiikknsg piorHKliMi Sh youf (jwril hnm# 
by uiuLkp Ihr^iiiilF mr iiimnn iLuilF oQUEae. dime liii-Lnmert 
Dl III iMir Ji.^TEUNA ll-V' mklviiL A itlpl-Olhq- 

Ja ui[Hia ^nmplcl inn. aE IIh eDUrla. COUTM hu COai' 

plcEEil In 3 Eb 4 miuiitva. IE In Ik [^eluxiL tTnlniPR Li 
iwt nNvs^aiir^. MullF fltm hi? Hioney wbJk Inarn- 
tn^. Tlie Army nsn1 Nicir hiiJuliEd? flf man 

Pud ivif^uen traiibud Jjl lIcaaBse anJ Pbyalolhmpr. 

Anatomy Charts & Boahtet FREE 

Enrtll now and VE* will iJirluJe bnlfartn -ciiiit. 
HwdlC-al iJIcMnnory. nnlcnEvd icJiiOlnC toLLcr and 
lli'iJri'i-'f lii*T3Ti’.y lupplJai wiLtiuui eiLfu wst. TN 
rodLtflPR eairtt alona tuay he TEOtlh natiy E.LIU0H 
Itha- mnflEil luLEIfin frc. 

Soad toopoo now for Aoetoirnf Cfurli aad b*pkltt 
el phtED<grsiihi Hod hltnrs fr-ap iBEEDii.ful gnri- 
uafcl. Thaia will all ba snrl p«t[ml[l^f REE. 

Th“ “iNfl" Tf*slSIkh" 

Pipt, E. Ohie SE-. philEaDE^ El 

ViMj iDuy tend En« Ff^EE and AhllOlby CbdEtt, libOlElet 

e^UliilniC |ihMiHll-a|iti& and lifEEniri [ruEii ^r;i-dlJ4Ett.. and catn|ili!l-0 

duiill- ur wiiir oHfir- 



Kiaip 



dddreai ... : ^ . .— 

[TUy = dUW.. 



''"'NpY* I*. Photo-Training 
Was Most Exciting 
Event In My Life" 



5 ati frank Turflaoii« jr-i A.R.P.S. 







/M'rrf'ftiPflj JF'oft I'Rme ftn*i Far- 

Through jV, Y. T 

"ThUuifti in^xper ten ceil wlit^ik I 

directed, luy N. Y. I. Cqui'h& rriacle 
ine u. i:oin|>Kli^nt p li n t q ^ r?i f » h C’-r, One 
EtEi vitntaKei wa^s llic achoora JhdtvLd- 
k|.l;^l iui^triJtliuii, Id which I tiwe IjuIIi 
L hc vcrautillly anil ability of my 
methods. Another wtiH Hid iiei'.^orkRl 
atlefitloh of ItB fuculty of fcxiiortw, 
correDtinif iny wea.k pnlnEa uikil en- 
jibliii^ me to mstHter every phai^e. 
Anclp wliat waa Jpiportant, i earned 
wlillo 1 learned.'’ 

FasciriafiNjif Oppornmitie^s for Both 
M^h nftd If 0171 

3^lr. Tur^ctki It but mw til tiuintlTcdP cf vycctaEful K. Y. L crp^lntlrt. 
NnTflr hrfnrp juch in UftLTil dniBaml lor EEalTT<4 Mim and wdbie .1 
TV1i«L0frapli«xat nivnojEanLELui EYrir^uliera For lmeiv«Uiu nmlbii i<ii:l 
l4ilUld fUEUM ctK-lkX- Wartime PMllhiMna pICUllEUI — iJOLh clt Ilian and 
liilJlEaty. Uur I'rnplDTnicDE. S^urrlcc fiit atiead uf IxiE year in job pLoxie-' 
mcfili. S. I. ?ra-itllttM III plrmrid Tumsi k Irani rtif "luai cnoT’ ^ikd 

' EinEly dftlcdr''' raliiigB arid eiHlimliitiakia., ^.Lth Iritlnfkthl |^F-> 

NOWE -N<i plapcd. rfluriei- in CUoiaEnilu]^ AdfEZEL-llbA. 

SieWt, MOTETa-H. MtHlnq Ihctqrf tnil CbJ.1>|E, M Dur "Sr y- 

itiHlLiH. at al hntnt In apiirt thrva. tN?rt and "pru- 

JnddcELoti'' couriiit. Wrli« Ivr bif FJEEvE l3o::4c icdar. 

HEW YORK IRSTITUTI OF PHOTOOBAPHY 

Dipt. 49 10 WMt S3 Stnit Mew Yarfc: 1, H. Y. 





Phfrto- Tur^jK-'Atl 






730 SHAVES FROM I BLADE 

MWmm AMiiTiNf: NFw 



AMAZING NEW 
HLAPE SHARPENER 

oJKirlxrdl^ fi>f ;iH ii.i.^ken- of 
,da■lblt^<djg.F■ imrir bladrn 
T^erfoniu Enirradu^l “'PfoC 
to- -tjJianar LLaifi^S," 
writfi vac uacr. Avoiber «ya., 

■- I I F |,lp4BH,*T-l:ill CjlTHU 






, Sf H D NO MON EY! 

I'LL fw L -liaj-a it J. -JU \ L hLiLiifJiLii 4 -MaLl; 
R=aJi. waTBE. pkp«M mnm TtAjC£jlU>LL BJid -WB II THbtfn 

rdJbr, fC;qrTT-iiff*f IjofiBT, PiAlbAOkL COMMPfV^ ^ 

nA#,i. asM culcMd. Wti^H 



eaO vivrtPi Mickikj^n awpiaa, 



M«rv fl-OiAd iiii-i^ Itk |lmE1>riW> Lcum AT 

iti HjT-'irv Itma for :it niif E‘?ii.-;.ji,ii .S«‘ 1 m:.ii 4 t , 
^nd iM3ati-.hrr] fvr TREE TRIAL LllS£ON ara4 
Rflo bnw to lEatn iiHd jl R-.>rad loh. 

OHicADO TtEthNIitAL College 
m.jpa T#-rh aiiJtj.i a^Q Vb a. wiij^Xi. *¥#., OhJg-?qnT, iir^ 





tUBNR 

Ei5> IV Ma ewti. N-uIb#b. wihrn <" llr^^ 

iifk-I.CP U30V fvivn<)B bImih, rHiniiEuli FmaHiii — any- 

J 



Thhiftc-rnih- 
Eifi-r, I- llllT-r. 
^Euib. 



MEND the HOLE for 

SPHE^OSOK^ni tMlIrr Dri^ 

hMB riY-k*- 

ihid won'L 

aft -/HBrm^i'rr 4 

ir uiraiii 

1 ih iTifii 



So-Lo 
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POPULAR MECHANICS 






7 COYNE Tearn-by-Doing" Shop Course 

' WiJKSX^ Opa’ating 

--'ELECTRONICS 



CEI READY NDW FDHA GREAI ViaORY FUTURE 





mfify 



RADIO RECEIVERS 



IVjir ’hw CtflUleJ tnrtacHJciuri €3[Ejiartiiiiltln for Tni;^ 

rst'ivK/iTrriCr AXI> ELFCTHOS'ErS, Htre 
Is Lite i.triat:tical ‘''l.4!arn-"h>’-ninln-ft''' ptuipT (.ritiitlng. jp 
Lhii biR Ikldb N^oL liy ccijri‘ii]mDd>cnjr^, l»ul; R-CCUmI if-s- 
llwrJcEitE un. i'hI IIaiIIu anJ EtcciLruialE aj.^fiMriA|uj|. 

START NOW-PAY LATER! Get the 

I iiiiikE 3t ior ii-cu to romc to Chiraeo my 

pcM-ijicaE tnitniniH. I>4>n'‘t l^ii'lc Cil'llfl'*jPn y y-'U 

liiWkl Vi^ri z.i-n LuLti&ii Al^T’liK V? It.- f-ftM H:ATE. 

L'El ri'Ell UvUi y*^a pilfl-llmE V«4Prk -vviiilr^ a\ 

iJtjyilc Ltl IPrIp- tMiy lIViitkE cxs«cn^H. My eeLih ii^ri 
zud>r<il LltuboaUdd — Ci>UeweI brlufiS ciiinpicii 
d-^ La lift.. 

Fressre^ kr Licc^sa 

Miuiy nJ till? brlter Radio jfihft rrquirc 
IJ. S. <i4vt. Ii‘n;niuv Cloyrif- h.'i* prc^ 
pd^T^i hunilmla of nqra lur IIH'< 

Our EcadualL'^ft hcili] uuimJ piHiiEonjc in 
bEoadciut aic tn.ini|.rLiT|, |.'Hj|itf i,*- 

nulhP □»! mi-JilMii iMuliufl. 

You1t Roceivp p€rsaiial 1nstnic:tiDiis on 
Fascinating Radio and Eloctronio Apparatus 

It'M tbfl thrill rif a. lirtEjfeiij wivnn >‘eHI fir*t opcrttLc tlic 
ViAk-ieiy of ii[>-t^thp-nilrhtic! R:riill<u and 

Ltritiic ei;uJir-nkEftit at C4>yiu;l ICjtpfjrtJ hJeovV i ciU cai'tl 

Le^uii yuii llL4>rE>Ti||,tiiy. Vau'j] kam Ld K'lid Cudc 
njiidly — iQ^ Bciupl troiiWr-ihiHjiinK 4?n T^kviaiun, 
llkpt L--wa'«'c and L-lCTilf-otm: 'iViiJi i|jj$ 

you Kvl Qiy LiriLT3.M K ILM I^LOVM E.^lT SEKMCii. 

[ tl^ci y^ii f«r a r^^ Job. ilicii Iw'lp >mu isl-L ilE 




SEND FOR MY FREE BOOK! 

Find rMti :ill alMist K^t n^’w fniufr for 

COyrU'tJkiLncd <>>i?raLuTi :in>l IniJbBlriaJ 

tjonlc ^.iii-^liiLifttri, My FkFF biOOK im {uU ill ptioLum 
n.nj jub infor]ua.tiDn. Thcr^'J a UlaLV ill 
thin vjiNt. Illifid f^Jf V'OU-^ la^k ckf 

_____ _ cxpcrirncr bani nu unc. Coy nu ]pun bi:rli 

FACTS " sf.RPii3Ti|i in^n -M yt:iri -Is imHun.iily fji- 

I nv 1 V ■ f\ct ni^'v^-. llfte liaruly cuapoii. Wu 

oijaLw:.)brii;>ni no yill ca£L. Ooti'l dfl^yn SttaiI 

it todnvt 

YOU cangetm) 



See Hqw Easily 



Radio Shop 
Trai'nitigl 

MAIL COUPON 




II, C. Lewis. Pirtri.H 
RADIO DIVIt^toN 

L^OYNL F.I.FfiTniCAj. Sr VICim., Ilept. 

5ui* St*TJth P*tilian Si,. ^ rplc«ao. III. j 

UfaUhRin LiL|i,|.iLlii« hire. *rhii yrrllf KHKIv mX3K, ' 
"Vijiir FiPtlitL: ill RAt^l'U''', LibU Icll zo£ about yciuf 
’^'Pay-AELL'c-UiE-dduOitiDa'' t'lah. ^ 



tl. C, LEWIS, «>r*ftkd*nt 



COYNE 



ELECTRICAL SCHOOL 
RADIO DIVISION 

500 S. Paulina &treeL D«pL€3^31-lr ChicagD, IIL 



ADDtir.S5^. . 



- CIETV... STATE. 



SEPTEMBER. 1943 



21A 




Large well^rafed manufatturer [ 

T^0% In war wark leefci itemt far paH-wtrr 
monufacti/re. 

WiU J>u)^ patcrifi aut^igh^ ar per)r rayol^)'. 
Wif) ffn-anre pn^ niarikffin? i 

af important invcntiont or ideat. J 

Wiff purchoio ioafr^ dhs, and machirtory i 
of cojucernf fprcaef to diseontinae praffpctfcm 
PS a reiplt of priorities. i 

Itivitci dilifibiitors who hav& an affurod 
oailet for poti-war diitrihuiion of iome paw* 
ficu/ar cammodity of maftpl of piostio to state 
parthuiart. 

feff-tOFilapni^J far^a Yoiumo Hems 
wiH ho cotnidcred. 

interested m tfre fathwirtg fields: Radio 
and Telewision; Toys and Gomtii;; Eloefrieal I 
□fid Macfiaaicpi' Dericflj; Autamobflo Acoes- 
dories; AirctaH Dewlcos^ Houtohold 
Noveitf items; Auiomaiic Ditponsort; Ifprd- 
ware Sp^Cfoities; Air^CondHionin^; Pio%tm; 
Chemi€ais^ CoimetHtA \ 

Whether ypur inyenfmji is pafenfed or ifp- ^ 
pptepted your rights wiH icfijpu/pifs/y 
respected. 




IT’S REALLY FUN 




LEARNrNG MU$JC 
WITHOUT A TEACHER 

-— lAis easy way 

O VETt t[>0.D«][> hitv« 

r-ib^AlEtHl ft:r thia home atUclj 
mrthoi3. Many JLdPi't haow otia 
not« rroin uh^ihiif — ><e|. ihtyy 
wt iLTiccl I n liijiral a jt sim rJ e tun ss 
hy F#jr thka wonclcrrul 

morl'iO'i.E in-n.ttc& it v.jRfiy lu A^n-t: 
til Irjfcrn iinqjile at hoiTtC, wUll- 
oiU CKrf’nBiv-e private IwniiiziiTii, 
'ino t^dlDua biULly aaiE 
Kvrry fltL'p |k rlKht haforo your 
sycB in p-rkiiL and pfccLUi-c.H. Tuu 

□sin'l Ku VLTD-npif. -Srina yCLH 

Rotiialiy playing p^piilRr pleceti 

ail yeur inutrum^nt, 

FREE Print and 
Picture Slamplt 

how oaally you hmy Irjirn 
to pliiy yniir fjivarUe InstfU- 
mant In ppare time aL Jiomo nt 
aa:noElnitly luvf nut, >fnll enn- 
Tum triilny. Addresa: 13. B. 

t^CtlOOl of 3IUBli.\ T[> nrULlBWlDk 
Itutj5 .. Xa:w York Xo. Id, N. Y. 



U. S. SttiDDi «r mviit, n Bwmw\t.wit^ Bldf,, Hiw York 1C, H. ¥. 

1'LQH.ii!! iirE|i] ]ikD KIlFiK uil 1 I'LrLijifl PdLru[-il^ aad IliUtSrutcd 

IknktiuE^ ] gjTk knIcnMtcil In iJiiP kn&Erurucfil HiefhiEil IqIiiyf, 

ICN> }.'ml hFL-vr tmitJiJFTU'nC?, ^ ^ ^ ^ 



PIRPD Plina AecEirdlHi 

OuitAT SBi«phri]n-E 

H*up*iiRa Guiltr tmfnpft. Cornel 

VPalln Reed O'iRn 



Ttnor Ha*J» 

ynjdtrji ^liflcntvy HvMOfij^ 

M4idal4fl 

Pr^clkJl FlR«ir CtntntI 



Kqmo ,,,,,„. 



iPlc«s4 Pfint) 



Cilf .. H utt ... ....... 

jI'u^ju Iv " f'— 



Do You Make 

Mistakes in English t 

E VI3IY t1m47 yoM aiKuh or wrhu j^ehi iJin# JUMt wtuit vua are. 

laker In Enizkhelfi Hveul 3 >s^lj ai d. |wi-iiuii -dvIici larhn- HltMUEiDih ijiid 

nNUlKETbCHL I-bL'k OJ lUipuai^lB' -|in>weiiEe I'L^ 

enjou pjwcnlljiir y«i^ |JiiiU||iii:« i?i Viv otrwiKwt puwLd- 

bto- way. Xip manve wEihi jftni cin, iw| cLHnmanpil cif 
KJifliTlifa will Ti-’ip yii« (M jniii»F in^rl. makkiiic 

mkn|9N<eH In ivuiH-ttiatkQini ]i4T>nLineiaEkftiiL lu- 

crcHDr yiuur vi»piiLiifl:ir>'. 

WONDERFUL iNVENTtON 

nnly IS mlmiteF n liaty urich Bhf'r-wiFi nrw in-- 

voiiiiH^i^-aihk ]^GLi rt.rt wiuiilli^ fiJKIC i»mbr i::jTfLlari km* 

3 k. |d7iiriieii tiy 1 1 A 1 1 1 1— ini'hn kc caeJer to Ue ih» 

lEIQirr WKW^ wCii-HkeirhiJ ev'ir'-rDTTWIliiif J«^»ofu Ijii<-Llai|l- 

■tielLLibSi Functuakkoni frunimer mud otipfwiUHih 




[lui^Dya 



PKEE ON EKOLISH 

otuLkii^ y<m ihriii|ii4tml¥ of doLkin evtry u%uar, n-w 
Mr. C^KV erfSL din a?r ^uvl II cofAn TMKh.InK' ^ ■km-U Kgli n 
tatU nr Jrtict UfIo veiy mlnruke for fi-w ImclIil "tiuit You Can Kiuur 
Clwd Kncliek jn IS MLnucH- a. Dasr“- Ji- ‘>^■11 inwr m n^eladcin ia 
yo\M. Wltrrfl NOW. Aiii|c«ar: 

Sliorwiri Cody Schwal of EARll*hp oO S«Brl*- Bide., AOebaitarp N-V. 





De FORESTS TRAINING, I 



LEARR RADIO 

Cadies 



Wilh IlH AM oT 



Yap 1^5 lo4n of A scauine 
DeVry p»j«nor and ar«nttlic 
mofion picEUfCA in ^okir horacn 
ACTION piciiiivs pr$ tester so up- 
d«fSfin4 A.nd yCTn^iDbcf, Lcarnias 
ii fufli . « d moro dfccilve! You iIjp 
tot Icsvonf prcpfl.r«l under che 
supervision nf Dr. Lee DeForeji, 
often ctlled the ^¥*xhwt of 
Weiiw lar B]G FREE BOOK. 



lUMl N. Aiblmd, Dtpl A, dlittu. U. 1 




frROUIIT H 

Tan SKINS, Make Op FURSi 

be 1 TjLEkdlfEIlU.1. Dcnjilil^ -wur jiuiitinff |fun, 

yoik«t HdirLfc, Maorit Birdi, Anivnili, Pttop 

t^hhrt" qoL'firirU' Ib&meand 
flea. MAKE MOiMtT, M.Hirvr ■.i..j K f.:.^i^.CNri. for ALh^Ta. 
lha- r^u^lltnm vraSl*. IhV^B^PUTE TODAY. 

F P E F BO OK iag*r*n#p*cnjrMi.4ac)*eM. 
r n e ^ n Ilf vw% t*^rwtt It'i Hvmrrwm. 

re ^-1 ToOAY- T M i rruEi' I SEal a rmi r AQi; , ' 
nOETHWESTERN SCHOOL OF T4KIUERMV; DepL OmiNar HeBr. 



Learn TOOL DE 5 IOM 



t^LUlilY flVJeJily A.h Mbi-HIilv nr TEHh| 

hiMi^e alUHr' ■ ■ — - 

itiAitRy 

f,4kjfl kluy Jhiii* wjiibhi-iE. TinuTW? nnfl 

LikI^ pir IImII fret Jarto, 

OhlD INSTITUTE OF TEeHNOljOOV, 



y fluJealy a.h Hbi-hIilv nr TrHbi iiiHiipi^r ktirviiKlb npprcllJiie 
alUH^^ W*ny |L7:iJ;kiiiit- Sniy Ijo ltI.S a weeli. E^ajifllnE' in- 
r CA.IJIIUfr Arif aniiw h|p.r|-ihnr paifl tr>o3 UfAkETTR^ tkliUl avakkible. 
kiuy iiiki*_ wjiibhi-iE. Tinme- nnfl ‘hJiMl Df Jo* nmnled 



*tHL llfl. OrMn^kllo, Okika 



0 Aorf-Cl*f MafAemafias 

CI>MhlN» WITH 

^acHea/ Mec^amdw 



NEW 2-u-l nailTnE Afttne! Netin jrou Can hiir*i Ifac 
U^wedy. kifflpiifktf ty"aem a\ cAfeglitk^ sikid draht- 
pnen, cuYfieeciY. acrflunLajila, 'TrunLcT trundi" cn 1hc 
ilaie. Lcam nay n^llPTfiiy I figi.b3Yi |ry A rij;- 



I iry A riE- ™ =i rr.1 ti 

iu1ilpJir.ilinR. ft 
E-al 

ir, k^EXj iiymri vi^i$ 



W-T-. ■oillHwl -liWlp tM Uaghionm uiu1i 
hwE cfllflmM cf Ilf'iArri Ihii 3i|tilnmf ih^ 

JV'Fl'P^rE. ru^, mi^rmniEsr, k^iaj iiymri vi^i$ 

rrirj-;--. t-«riir^. rit . rf4* - dluilhi^ry -i-ulurtiir ^irm 

;;. .tiijLwiq; L |] iJui^Ei^nd. SaiiUtcLRA or it'^ !; 

I Ajiuaa haau TWtf UJflK . liLt DUfUaJ i-.vnni. 

I ^OMpiel* dttallf . . . mid CHipan TODAYS 

I NolMfl □a..l21S.Wabuh. 0rpTJ-3QQ.Ch ■•uga 1 

J rk -^iirri4 I^T^liiltjOiiE '5lwn^ulhllM«&Hk(*Bd f i 




I 



}y,^Lx:,| Mrtisirri SiniJ^iScd " h'a efeiiiyid|. 



Tf 

j “h V~ ^ 
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POPULAR MECHANICS 









THE GREAT FIELD OF OPPORTUNITY 

PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE EUT MANY CLASSES OF INDUSTRY 



• Leaders iti science and industry have lon^ been saying, *'Keep your eye on Plastics,” 
But now the time iav action has arrived. The future of huge possibiUties has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace lor 
revolutionary changes in peacetime production of thousands of products. 



THIS IS YOUR 
BIG CHANCE 



Today there’s a big need in vital war production for those who 
are trained in Plastics. From one to a himdred articles made 
of Plastics must be supplied for every man in our fighting 
forces. Start training now in Plastics Engineering, In spare 
time In your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 



There is scarcely an Industry In which these so-called ''miracle materials" will not 
play an important part. After the war many old materials, methods and skills will 
e replaced. Acquire the ali -important "know how.” Be in a position to step into 



one of the key jobs. 



YOU CAN LEARN 
WHILE YOU EARN 



Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 
greater security for your future in a vocation that looms large 
on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 45 years, write us or check and mall the coupon. Send today. The 



sooner you take this easy 
stepi the sooner you will 
reach your goal and reap the 
rich rewards. 



- STUDY TRAINING SINCE 1697 



Lij 



AMEMCJm SCHOOL OFFERS > 
COMPLETE TRAINIHG SERVICE 
III MANY SUBJECTS 



u 



Yuu have tidI CDinp-tctcd tiiEh 

flchooL QT have misnei vocatjonn! train‘d 
in.R iri rn!l^i±, a Fid who- cannot spare' 
time Icf Ku achotrU can complctp 

yivur EH^ud-dtlchh in yviir af many 

■ubi^LA. Severn L i>f are l[ati]di in 

tKe 4 £aU|]r>tt bt rijtKt. Cliec'k the subjert 
in wLSc-h 5011 nre interested. fiU in ynur 
name und ndi^rcssr clip and naall iihe 
coujKiri todiiy. 



AMERICAN SCHOOL 



in I 
-jj 

5! 

;= I 

^ I 

Q. i 



Take This First Easy Step 



CHECK, CLIP AND MAIL 'COUPON NOW 



AMERICAN SCHOOL, Dopl. 0 - 14 $^ Otmi IC EBtb, Chlca^Q IT, I El. 

Plnllnr mrEid FREIS biqij ^Kutd,. TiUUOLbi mnd 
DC Lite ^iiUj^u liliHkeLl. 



I DepL C-^^i DfBiel at SHth Btraat. GhiragO IT | 



□Pt,Ai5Tl<15 RNG'H 

QHcf rl ftcratlDD 
OArehlceeFure 
mnd llull^lnfl 
□ PrHcClc*l PlLkiTirbijiA 
DAui<3mntiv¥ 

F. QAlneerinp] 

□Aviaciofl Dr^CtlnA 
D-^vIntLaii 
□Bltijneftf 
KEnrmgiHnEat 

temp r - ■ . . 

./IdUif .p 4 





□ Ad(?ohii tipifl; and 
C.P.A. 

C3lClOtC ArrUUnClnil! 

fpr Min^farEUfinA 
□Bwo-k Lrr pi n ft 

iwrttary 

UDIesel Enftln-rrrlnft 
□Stir ¥eyl nit A Tnpo- 

§ raphlca.l DnafElaft 
hrti Mecul 
Partem DriLftknft 
□ElBctrli:*J EdElneerlilft 



□I>FB ftifl ft iin-il Ckoilftn 
fuj- Med End WodfiEJi 
□ K^UTIO 
DUtdli .^clicHl 
GAIr CtindlllDnlDjl 
□Shlp-huildinft 
lIlMcvb a n ieal E nft. 

AianAftemer t 
□Tifok IVCnbiaft 
□ECerrer Knrefnaniiliip 
DMiachlne Sh-an 
UpeYaliGnt 

OfduparlDn 



.A^t. 
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RAINING 
wJfk tth rti» HICK SCHOOL 



Tbt Wmr Manpou'*r Commisir^ refummMKli Jcfcrntm far 
in tr^i nin>|c , . . I d nikw have ch< cTfipor- 

luilit]|i tCi finilh ysMiw }ii|;h Khoal it AcxtiTitth ahd luMf# 

Jiioir gailn a }^car of avLuion tramitlj-. -Malsc thir inent □! 

4Kift rwclvc Fiw50Elii-“bj^ oRmMin|: oaw in the Afra Tech 
ooEnbinsthon Ht^h Sdiool and AvJaiJon MccFuinkm or fn^i- 

nccrin^ Ofurltu 





A f’ P K 0 V I b 0 U 8 i F 5. E!S 



ANO AVIAMOH 

Stitc oerijfk^ irt34^uct»n ttiuch rhe- high icbooL xufajKti..- 

theaviadEho and indlxuiMHlirii Ijpti di^rdV^ bjr the CAA 

ufed tht Afmy Air Fwm TscJiniw I Training OjauiuaJ. 
'^hen .eE>in pleated., jrou ftcihvt yi>iir High SctMwt 

Dip]«n4 . . . ll» ywir CcTri[ii:aqc Award for eXhII piftijig 
fhf Maorcr Mrdiankct CcnirK -which nnaittj yim digibk to 
€^Alif]ir fur i CAA Airplane A Engine; LJeenK. 



C9it ANfl twa-YEAh ENGINEf AING 

You Clfl aJ«II' man advanced traijiing in. AcrnnauEii^al Engl' 
ntrrLngr^ frdJ ^ posf-gnduaic and rrs^arch wcm-Sc. ..during 
or ?-ficr jfour dth yeiax nf lirgh Sfhucd at Aero Toch. 



SUPERVISED UVING AND RECREATION IN CAUFOHNiA 

You may li-MC righr on the campuf. in ntw cWrunorie% where 
juu wi]J enjuj CDfinJurtablc lodgLngS -<vvliolrtrur!4e food and 
mil companionihip- Vou will take- part in campw aOtivlEir* 
— ihe Imid, buherbalF, baxeb^ll-and enj«Jf priwilcgcs in 

li^irhy YMCA-^all under rhe super>Mjcm of ihe Student* 

W’elfaxv! Cogncil,. 



MPiH iW 00*1 

nArUHG AM AEdumtiA- 
I4U 



AERO INDUSTRIES TECHNICAL INSTITUTE 

5-2 5^ W. Sin f^rnimdiA tUwj. Liri AngtcM jjs, f-*fifn«d(| 

PviMbnvn: PUjbv wad jikI EilnilIrtKnl ■^l■sdKitt iM Ehr <i>ufU 

hrliFW.tt-lEKiMU 

□ S%"r lii*K i^hi^L abJ tth ]iizU haj|h -Wh^ hi^l 

Muter Aict^jfE MnliiKk.1 I I itctMuirlAAJ l:ii||JrmEin|[ 



Nlw.^ 

hiwt - 
Kiir, — SiAit-. A.t^p 



A€to/w4UMiU^ yn^^Ute^ 

HOME APPLIANCE 
REPAIRIN6 

Bt6A1oH§i/-^ulifututaia 



America's War Made Induttry 

R^Btrl^ll-nn d{ EnaunfanLurlnR haa mnoint Lhal the- -men -who- 
Knifiw lining Apph-UKA TCeitiAJrliiR-^i^IlKknK retriEtraLcir»+ varnuin 
eJtwneCh, WliftJlIl^F WflChJnM. motora. wp-hdins. niche] platin«„ 
*Ic., c-E«.h ure reaping A 4t«*dy. d^Uy «Le»am ot dnSlnra and 
huildlnE- Jur Ehetn-K'lviiB a tNtttPPnen-t prciisiahl^ boain^aKt 

Na Previaus Experience Needed 

Hi* JihllitiF Lo hnld and UOc a fOnI pllJ4 pq pnibitifHi In tnaka 
HK^pey la all i-hul ynu need In bctlOtne A aVJCetHinlu] Roj^aiir 
Bhop Owner. 

Full Tinno or spare Time 

Wnrk iij ffliRnr lioupt iia you want. au liDur 

ciltcjii irizuEe. 

New Course Telli AIJ 

One new tOUrw Oil Hopfl ^ppllaae^ kciiuLrlnff + + * rrorikirlr 
ULuAtT^lrd abnws inU Ls oLmpI^, C««y lO mui^r-Bt^nd lanruaga- 
Ik>iw In rtiakn aJJ TvnnLrn., hulJH tunla ynO !*>??-<< miuI Ih'^w in flcl 
butdifcaA tn come In you. rrirr ui lOOurPe- la tO low that- ypnr 
NtviarB your -nwn huiuiehnld repairs WJU ■g'UMkly pay for 
Sefttl U’liSay fnp cojraplc-to FES£K li-keF^lM*4 *Q Iwaw you too ciul 

Etl, 

CHRISTY SUPPLY CO., 

less M. Central Ay^-, Umpt. D-tDl^ Chicoe^ 





STUDY AT HOME 



LcgnJly iTuLotH] itien win 
or po«tUi.kR» and hiARi? «io- 
ih biixLbrsu Jkbtt pubUe 

UEb. Urnt4««^|HUtU9iIU«4 1WI* ttUB 
iivr liBltitB. UI4 c^EOL'riiSaaa ati- 
_ hwM iii- Rirni 'ifilii b#im criiftlfli{+ 

M»ri AhlUfy: NVnrv PmttlP: More Maiwl 

W# Buidii !fm- *-l-Erf» britcD. Yua c«ti U^ii? 

-rm^imiiEH* lO mFT Ui» (f. S. Wb Eicmlda. 

wmrr, EAiW eoM. 4MT 
r mad 

Otiteaflo 



■fl teal miilwi"l. l^Minji! 

lUmSail* CaloniJon Unf^-rrl^ iFr P<Ppl- 0^4 -L- 

A CornipEiOfidra?* |n*tL|uliCft 



WANTED! 



Msi Eiul ^riwcn tJi Ir-k-rn fill- 

]4HJrtnf; Eilii ikAi' Irjih j Jn Z ku 
i£ wcekt: MaddniiL, AlELl" 

DEnCl. R^rtlftcraELun, All* roraJilEnnJnp, inAl. Fender,. 

Wd p*y ppnrq *r>d (loanL IVriia ui, ipeeir^lni tride In- 
EicTH<«d ;ln- £i1ali]|j]iftl 1S0Z. ll.liaD EndUileri ORCEn SHOP 
TRAFHINdp Dtp4. S0I7 B. Wabiih Art., CbiDiy«, 



POWERFUL VISlOH— 6 MILE RANGE 




6— POWER TELESCOPE $249 

FerfvcE tnr' u^tnic itiliii. plann; irilrh.liid[ ■THirtlni' irvcnEi. [mhpIcu 
| hiiU», Fic. tFmiJliic h-lAch ]jfe-<llrrir plan-ltr <^^ipkrm: wplb HrjcnllAr 
rall^-arwui-irj ;j::k rntn. km. non yKedih aw-ay ajijAUr hIi |i1iO 

yili. iMauni.. SlJMinlB ta roeua an bcih mortno- and itiitlonaEy 
obbrru. 1* nAVff rttt-.K TWi^i-. U nn| -ftiSIr uilsiipd. fviiwn 4fw 
ndmuL MikKICl'. Juik pay ptM-tmaa C2.ID plui few oenU 

pcnLnire oa atll-very. Don^l wah— | ifTw|ii*-|.iuT« ii'kr*«i|n™ rii*cSf b* 

curuilcil uk Le. kiu titeik on blJUii'ulBni. 

Voto* TalHEO^u C4.P TTB» S. H*l*Nd, Rfpt. D-fCIUp 




rcli-E kuEer''ailntf Ti'orfc. Le^im at 

luLnbly IhrmaRli fninnuE CjiUdltr 
Wrlto fnr FR£K UtiOK. 

C-AHOI^Cfl SYSTEM CO. 

Orel. 9>K. Ba» B3.E D*nnirr L. £*!»., U. S, A. 



Sttif aou naw il ia 
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POPULAR MECHANICS 




FULLY I 

A SHOP COMPANION THAT ANSWERS YODH QDESnONS 
Easy to read and underatand— flexible covera — Handy 
tize 5 E S}>^ X Z— a ready refenmoe that aaawera your 
questiona accurately. 

TO GET THIS ASSISTANCE FOR ^ COMPLETE 
VflURSEU SIMPLY FlU IN AND PAY *M A 
MAIL COUPON TODAY ^TONLY I MO- 

THEO. AUDEL & CO., 49 W. 23rd St, Now York 



A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Mach inist, Tool maker, E ngi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metalworker, Mechan- 
ic or Student. This IGOO Page Handy 
Book Covers Modern Maciiine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover, Tells How to 
Opei^te and Set IJp Lathes, Screw & 
Milline Machines, Shapers, Drill Presses 
& All Other Machine Toots. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY lUUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2 — Blue Print Reading and 
How to Draw’, 3 — Calculations i Mathe- 
matics tor Machinists. 4 — Shop Physics. 
5 — How to Use the Slide Rule. 

.ASK TO SEE IT!.. 

THIO. AIIPEL& CO.,49 West Z3nt St, New Yotft 

Mail AUDE15 MACHINISTS & TOOLMAK- 
£ks KANDY BOOK, Price M on 7 Days Free 
Trial If O. K. I will remit SI in 7 days end 

iMlwUJre- — 



P 

I 
I 

I MoDLhijr until M ie i^id, Oibeiiwiee 1 wllJ rerun id 

I 
I 
I 
1 



2Tuhb_ 

AdiircH 



ODUUpjitJDIl-. 

McTercnce. 



IVM, 



1 
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Hteh School Course 
at Home 



MANY FINISH IN TWO YEARS 

You limy finish this simplified yet eom- 
plete course as rapidly as your time 
permits. Individual instruction for each 

stud ml. £i|i4ivii|rTiC tn raidcTit frc-hocft wort — 
IKreparf^ ff>r colliJK® entrance cxaiwia. St£ndnhil 
Icjcl* fumiBhed — llJutonm. TrLHSIt fi.ir 
iNjmpleted elatwhere. SinifLif auLijcctB jT draiErd. 

BUSINESS — INDUSTRY— MILITARY 

Pct-hjip» in Tin time hna aucti irretit ejnphjuiLa 

liFcn |ilnErd np^n Ihc importaTice of a H ijfh 
cd uc-nt iriTi . MilitArr auUiBhrtliea. tpiihatiernent of 
c^aentinl mduatry. and e.'cecutEvtat uF civil inn 
nfw nil Join in enui-tiui»itJni; the hl-hnS fur 1 li|;h 

S^jhoo] Irninina- 

PromotiLm*. tn higher rnnk nnJ tu better Julta, ee 
tEB th™i* wh« cjiTi think cLenrly. apeak cE>r redly, 
write IntellljfpntlT. nnd fiaupe aceutitely ua u 
auli nf thrir lliiti -School tml Eiinjfr 
Our lliah Sehniht ecH.jnsr preparea you to uirct 
preparatory eHlocaUnniil requtrejn 4 .-tiU In uli fipida 
^ — quk-klyL 

COLLEGE ENTRANCE 

iJuJ’iTijc the pant 111 «r iiur -IS yeard. ci-ur lli^h 
S<?hool jrradufe.^ hare been Rdmittif 4 tn 5^1 dtf- 
fcTcnt U n iverei Lin , CnUcffeSi JunicKr Ool-lciT'CB. nnd 
efnrmal ^houib- -SO*’;;, of them wJthmit entrance 
lExurnlniitiDiiH. CuuriiE also pr-euarea yuu fyf pilu^^ 

inJir Frc-prcfcaaiEmMl cxnmlnKliE^tid. 

TO HELP WIN TODAY— 

TO HELP flUILD TOMORROW— 

complete tour Training now 

?fip mnUcr u-iiiLk. ■wi'ick ruu dn yijii can El 4 h It Wt- 

imyruYO — If j-uu'n' Ji Nlnh Schiiril RmiJ miMp-. 

^u «h\Vpf ■whim you (iJU'JL hrpw, you'll nm^.t ciim. 

jaLmiliou ''wbrEl tilt; Ikk-IlEji bfj bmi i*iilrl/' ojid you'll n-utd 
B IliirJi ScluHal eilllC-iLEitpra lu hnkl yijBjr uwh. 

J'u namep wliJit plan Ih. r1>i Hj mnltr 0.-j||c|re, 

JEuAliirihFL [nnuatry, ihi- E'rrjJcaRio-TiJi. -isp (43 In*- tnu-n i-uc.* 

VBMtfal iihii+ilLy thf. JjfcciHp^jicJ ublliiy mml 

Pdcliev — .... 

Ini-fl 

cover 

yULLT tffcinllLiZ NOW.. 



PM.il UL WHM+II ly— iBf jifcciHpjijipij ubllity mmi it^rlf-eEiii- 
delitf yiiu Ei^t frvhi ui£T IIIrIi Si-lMii-i] Irnlnlnff will |pp 
ivaluable Lu you., SillMlrtBlc- pjiyablff munlbly, 

□ver All IfiJlrudlnn, EciAlbuokfl ij.nil Uiplnritri. SEjixt 



MANY other courses 

Tftp nDEi?T3 I'f'Fl I'-i'TTBp 

DI|4 llUMinpHii ^.Jrni IbUltHliJ lil^UFiarii -nur- 
PFirvlal iilHlrmix-llmi mPU^Tlnl. WlllHtIb ll- 
uhl-cJ iiy mnny mid^iLl hi‘biNilri, dillnicg. 
wur ImliiLnif Jilan--«4'R, BlllimillriJHhili 
pniRT-'imA, ir. t-irnWy nud I‘r»v1ncp of 

HanltotH, G&nn4i. Wv iidflrp yiiu ifiuiit^ 
ErBlTihifl' BE piorni^ fflr iJir Inm-L E^iylntr 
IlnH- BR llflICil Lii IliV iHiBlir^n, qH- 

LlfcRMOn. WrIfE TODAY. 

Mitfi fv»pwtJ6r m/ormittKM Merrill iiUf 

1 1 American School, Pronol at IBlh^ ChJdtfQ 37 



bM, Hbt, $\ Jlik GHcip ITh IB. 

Tell aie buiflf to tin it* for linr dieclieil. ?fe >ub 1 iKUiiLun.r 

□ &CN0OL COUH^E 

□ Drnftlng A P4iiin 




□ A4CHinllliq (C.r.A.I 

□ Air Cnndltlonlns 

□ Archltedurf m B|i 






□ AuloniBliviEnqin' 

O Avltfbon* 

S Buiinn-i ManafomBni 
C«PurMt 

□ DIhbI Ln-gilnnrLnfi 



N-iinr 

ilddr-L'-mf . . . 



□ ElKlU-kBl EniliHBflnq 

□ mtehAnicjf Cngln'rlni 

□ PiBitJci EneinHrin* 

□ Hiillo 

□ R 1 1 rJoc ration 

□ ShiiAuildInl 

□ Shop MonpgHRtflt 



AIwbtr write- your njiuie 
ariRwerlnii^ BdTcrll-«e.iabrnt«. 

2iiA 



and full udtlre-^i- tilrarly wbr 



\Qmfentd^ 

Como poflea, Phouwnd* pf tc>ckiy''i inventiom 
will ba pul te uiv. MD<^b« your* 
will ho no* thrill, Bflfoi-H yat* 
hlA far youf palenl 
rloim road thaio 
IhiB# Invaluabl* 
Suldoi. They toll you 




what i!«p* you con 
ond ihould tali*, ohd 



tSd-K MEttl.rFl BUIlVINa 



WASPflNQtDN. D. £. 





AIRCRAF 


r Des jgirmg & Engineering \ 


> 

nayE iTiTDir 
j,rMtJiTc or 
iVAi tCBOOL 
Dr AEimiJiirTECJ 


VoU fAU tpant to draljifl IlLrrInTtAH, A Hyan 
Hnna Study CoaraE ir AEn^nailLlcal EoKiacer- 
Uut will pnh|k|Lro yni| qnickeT for a k'fh W-|L!v 
POiimI pay unrl a fntuTa. Euiy tu urafer^Ln-adi 
1^0 EiparkEOOE aEceaarfLrir. 

Vn W 34 -PAB* Valuadla 
M llllb Illuafrat*dfl 4 « 4 >.l 4 l 

nVAH AtnOHAUTICAL INSTlTim 

1 434 iUimlE}*Tari PiaEa, Ian ■ i-cnFaSa 



LOW COST ! 



flET THIt HOK 

ireurl LepUmt fn^ bHk, ‘■‘■I'orlF I’lv^wr Ti^i- You 

C-MO WAko I &Tni Imliri your own liiliH. drill nn^ 
fiRndar, rLrcular. weir'll "n^l hanil arirt oinrr 

[kpu- 4 -i- LiH-ilib yiHL bjii'r- aI w.mi:ii^L, friidn iifciKfflriJcil 

luriH, LifW -raH. Hlmolblr-^ | |hB|-nii-UnnA, hunilru^M 
!nr iiEr^-jiK - Mkiij diHcnunp mur^ 1 hmIiIiii-v r Dnl^r 
>'')iik|r Uuncr iMufe LI nd HlJvfl-rdr 

PaPULAH MEChAtiJCi PiUEBS. &t|L » L br*H, CMJt* 



jtefirSHOPBOOie 

4 VOLUMES (mifef)vi/Uft)OHVlf A A 

USEFUL IDEAS BOOK ^n«. £ 



- - ■'>'1 




S«nl ttir S DAYS EXAMINATION 
MsmiY Rsliiiidfil H no1 SAttsfdelirY 
Ymi Knp Ihfl FREE BOOK 

Jt-F'fi' nn liuTkdrada of monoy-cnaldns. 
tim# anxi labor aaviaB tdiiu you can 
■uiBd Thr> Slbop NoLoa Library -will hc^lp 
you CD yuur j<hh Ir hitndrrda ui di-fTn-roaL 
H‘ara. If you da oui-rhiaEi- ibop -work of 
Any klRrli btievl-mrliLl WHFrk. piLinLinrii 
cjirpumry, iiimiA t*^|Fii.lFins, tiiTU relr wurk, 
jilnnihliky, rlrql^irl'Nil Wark, TTvIdiaii 
buJIdlnK, plMi* ri^iHlrtbK, 

tnul-nuiklriiE, maaunry -ur kniu# tafULlr 
Wurk, yuu neenl Iba tibE>n Nulfca Lkhrary. 
Orrler tiidny m'hlle aamFlp EatkUL Koiir 
If Ik- bonkfl ircliullnri- Ike neW vul-- 

■um* and J3liup hfoUj^ fdkP ’-ll, '40, 

Epflin piiflaa. ITidU balplul artlLdg-a oaLy 
A2.0D pcMlpaid. 

ACCEiPir Tuij ainr 

J$ond 'LVf^l <iac->datlur bllli- w lUk ooupon belrw 
UP imy iaj«MiWii unyH-iiM-# |n pinq 

f*w CHfiiji rtyirp-BP •m rt-'FifPiy. 



PlL . 

irc-pp on rt-'FifPiy. Wo will Ir-^ 
riiHi-v '■irnr.i'i.iL innAs." a oc ran 
-wltb bunilrnlM nf l] jU»LraEiaim ijnil !lT4 um- 
Ful anrl hdrrii!| krapoH rltiiE. F-s''-'^‘ni- thu? 
.Htiiaiii Ham L.lthmiT * dnyt iiid. If you 
llh* Ik r«iuni feiiHts ami mo wkll f-a- 
lurd yryr kiaytiKm?, bi.-il rnii< Ima IN* 

tiR^Lkl ld«aa tHok imi a eirt lYoin □■.. HurryE 
Wa tirn** culy IIetlIlpiJ BuiJiJly of Ainku V4i-]->- 
iiiiiajL Uall raLamn L^*Vr 



Rii*h Sibop Notra Library. 4 vuliLoiua and FrtP: Dook, ■ 

"IJac-fu .1 Jdaaa/*' If [ retarn Mbrary In li- daya ar 4 L ke^p-p tlio | 
fri'e booh you will ri-fuiml full arauimE paid. □ I cncluae ’ 
f 2 . 0 d. □ L -will pay fbOHimuo ua ilrLLvrry. ' 

\'iuric I 

.IddreB* p I + .1 - I 

I City p. p, Slalo ...I.1..I...... . 

P_ Hd b PQPll UA H ECH AHIG1 PBElt, E. Oalvio Gkkiti j 



POPULAR MECHANICS 






nee 7 -OAr omg! 

AUTO lECIUUlIGS.. 

FUET OWNERS... SERVICE STATIONS ... REPAIR SHOPS 



HOW RBMUR AMY MAKE m 

Save Repair Time- Handle 
Mere Jobs -Make More Money! 



MqToR^S Famous JUITO REPAIR MANUAL Gives 
You All Basic Servicer Repair, Tune*Up, AiQiisIment, 
Replacement Facts on Every Car Built Since 1935! 



flwr? iwpi.lT fact yt>y to 

kn™ nlKiiit ANY make car tkftt camea 
tatO >013 r Bho|i— 194Z or 8-y cat-old 
model I 2 SI#dr]> 20 fl^, 00 & fiulck-indc? fld 
''how-to-di>-it.” service fti»d trpfiii- TactaS 
and ndjuaLment datar tablt^ -of 
meani»ircTM4tnlaii cl^^an^ncc^, ■ iSt-ci ft cations, 
Cleatp ^tep-by^fitep lan^vaec. Over 
3,QM dj^win^a, diiJrrAma. £Ut-awa]r pic» 
that mile every inKtructJon easy 
•a C^;t po^ea^ 

Cspj today need fficfafcer MrviM. 
mDre new pipdeli^ ^ repair joba wU] be 
toucher, War planta makinir inccihNnIca 
M!s.k-ce— more wtirk. and moro oioncy -FnlT 
YOUi, if ycD can handla lU 



Same FREE 7 Day Oiler 
Applies on *;*,"* , 

truck repair MANUAL! 

“'s5.s*;n.%s’;r''offi5.'£: 

fs:~i-..vssirpp;rl-i 

kiLi'hdi^rv, Transfer tabC*, 

CtlK^ boot In CQLIS>V3l l^lCT^ 



That^a why you need this famnuc 
AUTO REPAIR MANUAL now, 
and tdat'a winy we want you to ox* 
»ulne it At our v^ki 

Uhe 150 Factory Manuals 
in One! 

Auto ItepAir ^lanual 
^ivc» ygu b 33 the '■dnpi’' from 15Q 
mnrnarnchireni'' official manuala— 
s1L in one handy bookT Just look up 
the Khb, ttii^ mod^il, th[? make, and 
flfo to Work. Epeeiiil hlndin^ keeps 
book opcB At mny page, for *"wort- 
whilc-y ou- read / ■ 

_ Thl.«t same Airrto Repatr Manual 
if the one used by U.S. Army, irattg 
and technical Ectiooia thi eunntry 
■over, auto fiervictEfien everywhere. 
Makei a jTiiod mi.Hahtnic an expe^ 
— -i^vea cicpcrts vntuahle time, 
troublor money! Iticht HOW~tu aee 
bow this book can help you ^rX at 
each job rentier, do IL bdil«r flntsb 
it up /oafEr^end coupon below for 
a FREE eKamlnation copy of 
MoTiiR'a Auto Repair Manual, 
You dgn‘t hnve to pay a nickel if 
Twu'Ee not catisfLcd wi|Ji it! 

SEND KO MONEY 

Matl Cnupoii Belaw Totfay 

flee far joursvlf 
b-g*^ the M-AnUal 
cays for iittU the 
first few days you 
l 4 x It! And If ngl 
sat:l£iLc[3, return 
bc 4 k wdthgut coilt 
nr cbllfatidn. Siiid 
gou^n TO-J>AYIi 
MoxoB Boo’k 
|l»t. Desk 
S7Z MaitLEiya 
Nnr rark 2 £;,N+^ 




Clw; Picte«ii,$ii|M44tvp 

Inlirvctlcns CMtia^ Evvff M 

Ml Eitrvte Pajit SimlSUE 

Nearly 3W MW fttrvlce and tepalf 
fiudbv on all makca. 603 imett. wLcb 
pvtr 60 piie» gf text, chi-rti, Jilus- 
tratlona cdverLnf narbUrDigra and 
aUUMiatla thabts pn all toodc-^ 
Oyer- rKarts, tables poverlrre 
Impprtan Laps^flcJiLloaNpcJcRraucca, 
mraa-urejusnli, arr^aed In handy 
form, IndudiTu : TUNE-DP CIIArT; 
VALVE UJE^URM]^N-n»: COM- 
PHC&3IQN PnESSUREr TORQUE 

WREKuK Reading: axAiiTiHa 
MOTOR: EWOINE CLEARAHCESl 
MAIN A> HOO IJBA tf □ 
DIMENSIONS: GENERATOR: 
CLUTCH * RRAKE SPBCmCA- 
TTONS; PRONT END MEASURE- 
MENTS, Etc., ete^ 

DcUJIcd, etured lustructlaiM pn 

Engines; electric evsnsMS; 

FUEL SYSTEMS- COaLIlfG 
SYSTEMS; LnSRICATINO 
SYSTEMS; TRANSMISSIONS: 
WffKSL^j] mONT ENDS: KNEE 
ACTION ; SH OCK ABSOkBEKSi 
FREE WHEEL; DNIVERSALigi 
NEAR EN» 
etc,, etc. 



FREE 7-DAY TRIAL 



MoToRHAdMDwL.IMXIS, STIMadisim AvB.,M«iiYarita,N.T, I 

Rlwh th me at one-o: (riieclL boa oppMltfl boodt y&u want). A 

□ MoTaR^f AUTO REPAIR MANUAL f/grmerfv '-MoTpJl'a ■ 
rMiorr SftDp JJonuai"'), If O.K,, t will rcinit |1 an '! 
day?!. $1 mencbly fer i pippths, pLuu H5c inxiLpfir with final 



I 
I 

■ elii 

! □ 



. , jhly for i PiPPths, pLuu J5c pa.iLji£i: 

payment CI5.3& in all). Or J'3l return hoek hr i dayai 
din, iukll S3 uHh arder.) 

MeTaR's TfinCK REPAIR MANUAL, If O.K.h 1 will 
remit f2 In 7 days., %2 mgcLthJy far 3 plua 

Jmstaie with final payment {S5.J5 In allL Dr I'JJ return bi>uk 
In 7 days, iForeiin, remLl Sll wlLti etrdtr^} 



Pohlilhed by 
MeToR. The Lead-- 
ini' ADl-DiiiDtJve 
Bulans Mairaalnc. 
Where MoToR'^ 
ma-nusls a-re 

S DL| Bx-if uiLired eC 
Igh ftaJ^djLrUa of 

ee^cC B-od repair 

wpzk. 



I 
I 
I 

^ EmplnrcT ^ ODcb|iatianL 



Name 

AfldjDM_ 
City 






_c:at*s_ 



n Check here If ceetorlns fu33 pijment. WE pay 35e poatifc. 
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f-t -1 



‘ -.r 



f XCftliNT FAY — K*r* * a lfad« whirh hat au 
wgyi d«mand«d pai. Qnc« ycu hgv« It. 

Y4U n«v«t log# iL snd Ihoio'i alwayii room lor 
odvanc«in#nt at you incroa^# your ikill. 

POST WAtt JiC^Aprr— Wol4lavba»Qrownlo b« 
□ riB al ihn tcip Iradn* |jq. tbn cauntry^ nn<| w|rK 
pInDtB ■winoLag- o-T-tr. you'll bavg no- Iroublo 

lo loin pTojilablf work of lor Iht wor. 
NDNxPfla^lT INSrrruirfOhr— Lratn woldLag liom 
A to Z iH £ wgglcg wherci mdli^TisI* or# Y'gur 
onlv co^l. Ajk for cLotailp lodov- 



HOBART 



&CHODL 



or 



ARC 



WELDINQ 



9J1 



TftOY 



OH O 







fpR gXAM I MOTI ON 

MODERN 
ELECTRICITY 

INCLUI>IHC HADia 

MPfD REFRtCERATianl 

11^1'=:; rip*i Itn^F uiixIh^-v iiniKri-i'LL^L liB lil-ccIrJrllT' Ni:W 

]it|h -nijipun lilt AppLI-vii Kiirriri-r^tF EiiDinrlLi. fngi|i ‘lii-wik toi UntL' m-iiii 
JftLWi" KtPTLrl<Til ftllly rtyVB-IWiP. ltlO&P»SMt 

lEpvMfit^E. id l>lt V-Hriura^ tiit\ rIi. FREE rot 



Hb¥¥ CdlUOrt 
FoiT Bcehniiarg 
ond Ctg«rt« 

t3V«r ^|£h 3 |9iIii£Lhfe- 

— h O li 0 r *' 'll ■< Ik f 
M I |j-fcl ™tl w"- — th'.' 
nivil coniDJ-flv 
iit ILv kllhd: 
Uflt 3 L*li-^ L'V^'t |i 1 Uf‘ 

■l^nVihrA, i-irnwyr 
k-tAtkOiJkH, V> I riJIf 

^iiliUN, I'VLnryEii I ii - 

■f'l^c'Erfc^’l p=-jc - 
"'j DTvy^'if’ 
UJ1ti«iFi.LkUi4 kE. 



BJG field J Big Demand! 
Big Pay! 



Hflvi- uiidirMl^biJ krltMLTlrkCy 
DFC U 1 ~i*n 1 l.y nvMNk>ih 111 UlQU* 
hEUjH iit War Prc^iiel^Mt LhillU- 
.UriiUniL-i^. nhl-li Irlkl I itl liUj JUTT ^ I'lnnUlr 
lEiM-lElnp hTinihh — | prn!Tl,Ki-nl ly nri-f llki1ll*r1rY ■!■'- 
|!^iiii 1 z; 4 >|pv-l r| 47 l tp ann 3 ^nt^n whia b.lU|i^ llklD 

h.!i-- -L ijii; moiwy. iMrnrvuiiL. f ■^■iiimtikE 

X*7 If-srn JPhj do: l-I’Hrri ihiE-%:- 

iHHikr. :4^!nd !?auF^'{HL tiif a art for FRiEE vH- 
“■rid fleri v'eilhitIL 



pmil nbl l<M1 

SEND 

NOW 




Amt RICAN T^CMNICRL SMIETT 

UKK^lianal P^jblahNEirk krncH JUDH 



AfOPfiLaiH TMTliniwiI ISEjcirEy. 0*i*t. E619. pnox*! at MeIi St. , CIi Ic-tga 37 
Mnil f'lF III fri"*" 10 ^''-lame Hi*i li-f n-rm laui Edition i 

A|jplir<l Sit^-M-lrlrlLFH I[ TLU'I‘-== P rprfld^xLC ^ ili|:S.:r;;:i 

iwi^klk jB* Top oflt y^ar. 1 —ill piuy U’h* eIpIivi'iy 

iwoki. [f I ^ihb I - " -■ - ■“ -^- 

Iruf. 1-I»S If T fcp^ri . 
f n.OU □ monlti uiktil 

.... 



4PaT. 1 —ill piuy U’H* Eiclivi'iY =■ ^ cniy on IKe! 

may r« iiirn iln'm nn srk himI JnMJi hOCki-^ 

I l^lf^mL I wjn -wni% OiiE-i'lll’ nm>T -ilbWHi. [kikfk 

:■! the Eotal I'Fi-'n =f ■u'i'ly iSii-.Jiii i- tmaiiT 



CJTV. 

|■l■l•H■v Mi»^ p-tiiikUH' i..'cu3iii:i^rk 

■■niitJnjfpr JCIVI^ .:<l UbnLi = — ' Tjulii 

Hllfi riEf^pi# -■•V— Imui.i: ■ l.lrp.* . 



ATE NTS 

AND TRADE MARKS 

A.SNOW£rCa|Jf 

r J a Ji J-r ri’d I'ii^rarJ* .-3 ^ r iff *i r i LSaN-Ci.*^ ./i'.i "■ 

WnhE Iw Fi-i-e- hkih -■■■I 'X-trtilk-iiFM *1 leiif Mil*!'’ iardi 

427 SNOW DUILDINCp WASHINGTON, D.Cp 




I PATENTS— TRADE MARKS 

t All ^ N KniitU'd pcrtOMdl at(j; n ticui 

FofRl */ ifliFJh rllifinUfiO'R^ 

far r?nirrmii(i*E 

I 41^ >W— 

1 LANCASTER, ALLWINE & ROMMEL 

Pafioni Lam OJVIfof 



I 412 Dowon Bide, 



Wash inf ton, O^ C. i 




AT HaiMET 

L«rfi ii> CQlor phoi;r« giHa EQlnlnturetl 

Ku-prvY^ciu -imvnvTV^ rt«* 4 wi. On<i 4 
4 «nMr.H Siml “lEmk* 

HdkfiT JLHnjiB' Idu T44 bs I 
NATIONAL, art 1CH^4, 
l3:if Mii-higsn Ahip, DPiiLLSSi& ChlraOB 



PATENT YOUR IDEAS 

SEND FOn FRTl SOOtC^— *- 



WKltUh »y P't^TK.H- Urn 



t Co-rpi j] tns-p*l-tr A.P>k.Oaat^ 



CARL MILLLH, n«|ei^t#r«d P Rl f nt At torn* y 
Forrrrtr M#mti#r ChiwIMak Corps. |j, J, P#|#nt Offic* 



WmtwGfBi BMjg., Pfgt. ntw Tfft— B4>a BMLh P*pt IWtItfaiWtI. D. C. 




$ 10.95 UP 

FREIGHT PAID 



M|<imt;sE|rT Dnnkti -laid >fRrl!l«. l^iknl. 

■FIM And skafiJ^ d rtufib- 'H'lLhiiqL 3 JbLi^. iJaOff bli MjA 

S. M4R1LB 4 GRANITE CO.r A-lg, ONEGO, FLA. 



fORTY POWER TOOLS 

rot* Ca/t Bt*iU Low Co^ 



USE OIQ AUTO PARTS 

SAVE HUNDREDS OF DOLIUARS 

I'tkirer uj&la CbP yoiLP NiMbi.- worlL==h[n>'-pt n 

.>.i-.ynija I-4I3I. dITeipsI. jh1 iik-q ihrirk yblirM!L£ — 1D1I'>> ^. 

jrlll ph'-^ppl -urirlinr ann<riiiin'B.. tiip|pL<r, ^lE^irlar. 

I•■lld. ^;irt ^rnDll hwh- nn-i r • 

from. I'llib bupo, Ttirvakir ruipMnri. and L 4 h*r -dki- 

L^hxl'.-^t r^Pla [.pipt lertsE llEllH. f;pn( tt»« II**'* 

Im. 4^. "h’l irll' !‘hh¥^#t TviIt Viaiii t^dll HxliO" , aihlL 
follovr iiiPlr'urtiD'ia. 

l<Km»phi^ UnJir' jtOiirBolf up to JiiiHr. 

iifkKHhiii<-l [^.: 2 1 it^lll rSrj h Rv<^kI Fih fOP yciU and 
1'^Mk T!lnF>, ^*lr 1 l wiira. nn<J (natiy ^IdllD-n. 

--<■*1 5 1 a^js fflT “Fririv FrJ^tr Tool=i TinM 
M>! ■' IrtdJijr Of or-dJM oik poruil fa«l and wmi* 
j-i. ^tq-ino •■n anvi#h.fr* Jii U. rt. A. T«jr 

aih^i.i«.y Lp^h If |Hrt ^aliBncrl:. 

POPUUR MECHANICS PRESS, DM- St, CMb|Q 

.u^ Ryu vrJl-i- yiiiiir nnni-iii olid Full clrofly wbrU 

II PI Awrr iiip a iJ vrrT i -^w in I’Tif p. 




Protect Ibim In ventionf'! flOW 



rheLhji-q are 4 Sr»& 4 :drrttw apet may tus very protn-pUy iiR to Ita ts^itroiahaiitr gjid nond I 
cawly. My 1 > 0 P!ir]i bat ArTrlre unurefl ■ydU a rtSipy Uf bay 7 ^J-poice tiUbJLldt. Dr. [f | 
|Hvbk|it BctluD, nErhrt fonbrl-cmcc, IUEi 4 M you iHxrffif to my hoqkHl. Clrtt, mall I 
mdoliBUEB oT «p«Jifle. I zJbai you itie diiaobed coiie»d at od.«-. I inLl itoo ! 

K4d m# a roedd or drawl fjr otolcta hhhI my "ftwird impnUuii'' f-grin. 1 
Rod dwrlpitlutt ul ypur kbk-etktlob. ikiid [Over 40 v«xm etiMrfJcD## 01 A EleclHtrcd ■ 
14/M. 1 wIEl make a warcti rdiJ revolt t*3Lebt AUora^.) I 



nPEnsannL conFiOEdTiflL PRTEriT service- 



D CDliJimb liH eidQ . 
WpililiiaLiQtL D. Cl 
rh»H Htad 104 Rt oiuH^ ftm at i^Riliri. t 4 >ut 72 
pwtt t«oUn ua al liiTraUAU" rutm 



L K Kandalph. 



NUBl p..,.L, 4 + iiiii,«.|i. 

A<J:4rWw. . . . r . r.. 



28 A. 



POPULAR MECHANICS 







’^ReiHmyCwacuaM/- 



IRAIHBO Men ABVAMet HOWf 




GET INTO 



Si^Wr fn BRJut^r 1-^3 Ffp^miwii iIjp- 
fn-ariiiTN /or 7'E‘^nE‘ri Jliinfio TrrA- 

olrVjirriip JVfFErKTJifpf ihfl r 

T^nr^pil Efi ^iHTMPUi Mr'fh**^A pn 

^■ifU ran tjuaiifw rifiSl ul Au-miTj Vou 
con fjalekiy pFrparr. i-n hr af jiroal-- 
ril j^i'iT-rv ta ^tiur L'ciunirjr bpliJ 
^eUFAflf^ 



4lrt RraM/¥ For Vour f^pjporluiilfjr 

« I ■■ ■ JliipJJo tf'Ttt- 

wrf’TT^rrr orr ipr^'F^'irii^^irr ^ 

I^rfif Jjl -Pirflunr, nw^l o| A lOflItr Jo 

fBjtfpiil^j-f Tralnrfi iti#-m -Br# 
rli-r 4rioi,ri iVai'y^ totti Jir 
CorpPi if.-n k-mtcM i- 
Jfffrrjc'fl iTJii/ fUriiian {rrUU, 



RADIO 

ON THE TECHNECAL FRONT 



HOME TRAINING ~ fesfecf shop meflioif 



Ku|liin;Hl> iJrnB-tttBtrci plan of livmi!- TruLniDBC nil! drflnk^tv 4‘^nlahllrih you. in a 
«hnri b^j jrju cnri hehlil a ciIiChL Jri4» |ti ||kr fjJ.riE‘inHtkiis I-S.iliJJ4k iLtliJ. riixLli^Tmuir^. 

J'rj-li lH<4i£HLia p.idtL4k[i|3ril ['.T lift TviT. hiRRirir carrer in tliL-- xvurtp uC n-vmiHlf'LiEriLuB u(l#-r 
lllr wmw. Lcimi in oU :f rise! itJiL briuii'livB hy ^'■|llLl.lB*^Jl jiFikve-n jnrlhcHlu. 

t'nIikE- un^' nlhi-r cour*M Lhf Ifuktir Tr-»l jkl n|z , KrhuoL# hrinK* ■■> t»vr:»^3nik|^ 

Ei-thI, Li^pLLfiH:LriJ--ti:>--iludL'-nL JirrLii-i- oE rkuiLR-nikirnlJi^— ikii bcIum] tSEJ'iiHiiKii nf ihr dULiaa 
bLulIj! und ini-Lninil voiJ \inuld nxv'ivm Lf j‘uu aLlandL^t Llir SuHnul in ^luriiun. NnUoniLL'D- 

Vlctoi:!- TpiiliuniE Jahiii BjpeKHJa up Mdlu rldEit frum tSit N-iurl, ycl cnnalB 

iib!ioLuljc-L|||i' suk^klap v|inl £U I'u^irr' |itf Jh|i,|r4i.[ |ikn fur -E-nLpnitj! hjidln in any ri| ||h hr:ii^rh_r^i 
-hH|UiiE-rly tKlilnJ youp Tf*|nLnfr Jiro tli*i inrjde^mH n?irit'lt'Eah'-^kSlj!inH''d truikninc; 

AjHpija 4pf EfaLlDanf .^e-l>L-iPk|^ wh-iirti wn iL«^-c-lcifi Bad |?ri?vic avury >4 lijP mrlhad. iLnaisa^ 
jnrnt i0^i\X lo > 011 . I^vpry phaxa oE ymir InuBPci* i* [JtrPonEiSJy BUEHfrn,inpd by Mb 
LiHtiad fiiruH^ ■‘■f tip^cilrril ti-B[ivriii:"nA'ri|- ifLAtrucliirB btmI ad|Eilb-H-M who Ililvd- uiq 
Jcnack of iinpiLrIllniR h 7 ioHv|i>i|spi. wrnyiL pad irivnajK <jf UiiJiELpe you, no LhiiL wilti aacii 
PU£^i''4.>4^lEnR' LL>-HHir^D you tw;ciiii 4 a aknre and more eikllkUP-liLritir^ 

Fascinftting Way To Loam Radio 

Iwp • Real, Ctl-AE3ll«rii-d TBahpfli:*l ^IiobI 

VrtM iFMOi^k- ihM nnat prfcrtirJ >i|hi&i:HU'bm4iir!f jwlhinlp — :u-aw |lv iHrn-" iPlrirnio- 

■ ’ ■ - ■ — “ -■ -' — pcmLLK'Ehili ^ 



ouALirv ran 

THESE 

TOP PAT Jp 9 £ 

JlHlie Ek^prrt 
IrHifiLiitirii] 

A i r£ra.f t — Maj-inp 
IndlliaL Xlietr^AiDi. 
StpdiQ T«^n-I^lan 
il. S. an\K. S^rvIcG 

Rr-PBajI U ^HEt^Fp 



3 Big Fieldi In i UEl-EVISION 

Lltd in iba mir>rlp iadulET hsTO htHinial 

In a raw ihiii-t ] ^fa Ui MJlInli^ d-il^HrA. IrNk^ T*- 
4[i|fa>M mm- and tm^am ■^^[->'1-1^4, traiiiKl nm, Id £dl lAri 
-m’BT-MHpHihU h-amlm- dT lorfcBilral pgaiipj« ^u4WlanPl-J 

urmnj-vh KkTfTMhrM yUikEn ITuiJ hSaA nko*4 

HI n ipar a bu]mbi ami ±^err li| pfue ^utiF I 4 . <*411. lia¥D Hadji 
HPpl-WELhMUl 111 K^inc ihj-u loi, rluuda and. darhBaM. 
A3r.liiElniH n.N, mMIi-I wHK yinbqi.1 i(* L*aLi uidar 
art tkami^v<Mi lor parhi.|H -Ui* mmL Em^ 

nainhliii liHl'iBl-OtdiiHrhl rkSPiUal'M UpP u-iiri>i 

a«¥T l.nudx. ThpE ar* I^LbiB- aliMrl |ii jwrjuaaJ 
Viiii lug.. ySaB Llw cvDptih 



kuni Nriil k'' liliKl^^ ^ #3i.|du¥e'l n rnfLut- aLmiH. iludkd. . 

t". B (SOVI. aPf¥ki:4*. 1 niir ICnlaihi -.Miinnii-iitj *riiv ram-a IkK-jJu.lJ 
Uf-iClM. l-y *lH|h. Lbj-Ii'iall rmiainiPHLiiii wC ndai^ r>n^r-ni-Ll^li. Iiik4>iili||i. 

npniMd riii!|i-M. FL/. .imaxUiC M K mpy i«™, k iiii an^uvr' IHO UPrlUl u-><FLaM>:> 

tr«lhini AT ftyaldT iftf I«-V fib dilh aMlTC'l a'lcr^ lii'k Mk 

‘HO£llm4 biO fnGrt- nlW» |iw ■cimtuiiia ILa Tari ¥t£[u.likkili> 

MEN WANTED 

A|C4» lfi-5D 

in AadLd, daa la nOI. B 

iaafar. TrafnlnB *• 

iTukn FB^ilFara^it. 
iHdra tlian J?r^A4 

Crddaidtara- 



li 

1B.UU BB ^4>a 



HAtlONiL OHADUATEJ WIN Boao POStTIOMt 

TlbUUalUUU Df UTBiiObEn* at h^blllHid-L £^IhmL-Ii arc 
rruphiyL^il [knipujrlniui. Ajcim-ira b.iiiI h\i auiny 
miriN. iiC llau Wiirlil— m;tt.-i| 3[^ [i^iltmiiihkalft of huc- 
TmiiiUis-. 

'‘‘Toiui- NChHlirtf bPlOPd 
m* obldiin M -ti-wiPkl jaiii 
PLOW, In Ehd tid-rv'i I PHI 
fQljQHi-in« -tha |M-afCl> 

Biorv ¥ IpiBrn nii Lt N !>■ 
tid«ial. 1 1 will tiB-lp mr^ 

chiBBim TOF rBfiid ad' 
u-artCDmanl., ' ' 

hr ApArcifYlrr 

U. ^ iiMvy 



'■N-lliOTkAl So-howlp- hi* 
dbOd WDIbdOPfal tan^h 
■iD-r 111* Wiar> ¥rtlO- want* 
Eig i|dt abaad In- liir. 

Vqur Erai-nad Biaa 

K a!k « Job B-l: B PTIOCb 

kBbar M-lary-''' 

O. K IWV 

W’Bl.lkllkKL->>n-i Du Cr 



NEW OPPOftTUNiTV BOOK 








All AhaiPt Radial 

Jiiit oH tha It^b tml 

IrtcludliW M-iwa Boak’— 

2 -v^liiplilv hBBlki- far Iti4 n-ffainR- 

liMlI Corpora] 




KEEP PREtENT JOD WHIiE LEAflNINO 

iLLi^InlleftH ikF 1l#itVlCiUH nLUj¥:a[ iuh ihV aRf, yOU. 

calk Tnipn lor lindio. L'antmuo yaur |if«Mrii-L Jolh. 
llanL wkiila you IrariL 11 -ikUbjvdi. to KIkllury 
}<in-Liri>. npr llio nmre IrkiNirtant UvaL ynip srl 
|rrL.->LrBl ikLn4{ r 



MEN IN MILITARY SERVICE 



Pn-iaJiPT' fur liibiei 4wirHirtn-iLinim |.ri |.r. % 
UavL. Srj^'Lcie- Lik Ankiy, Nuvy, HDirlikP. 
Air t-nr|aN| CooB^l Uunri niid athrr 

liruarlw*. -JVi>-iiidtJc^l-iKi |wpiiBj-j.ii-iiEL 

iTdiay N'niloiiaL eniluilrsi iimina- 
lln«i n4i4| iacTcapiHi finy fn^m Uio -"lart. 
Ul nibkl |-Lii:i-i |1|^ E1riii> yi-ni Hrn>gid in 
njkikuicy ti^rvlcii [unti^-j' di^eld|.>H yaiir 
ICnJlIo |■%■|k■■l^B^ #ik||.Lbr nil an«T Ih'^ -wiir 
piu Mim iHfc we[| OUiLLltl.il 1-1* hHidlc 
Lhv ikia«-L ONborc, kiigti.iHiyliiM JubH- In 
[^ 1 # l^mralaK- J%»Llo laduitry. l/lany 
iiiviE iiLk^v In akILkLary -F.4?nr|ro uh- Er~E:;|r 
Eahiac Nal-kii|L|ik''B klka|3-£v|4 trpJnli>v. 



NATIONAL SCHOOLS 

lot ingefej 
Cfffrfpf^ia 

I Fi I 

ESTAILHHIP mil 




»Bf4*lf*l D*BT. PM-P JMirfNb P«M#I^ *4 

am U. rJ»a-Fi.br Irt HiifaFai W. tbH*. P*"'’T ( 

^0il ok« MEI. wi^hovi obliio^i*-^. dn# end Opao-m^'i'F I 

iMk, ta-irtu Ml liarfiiKateo^i^i'n- I C-AH brfpr-r o QACKO i 



REQUEST FULL DETAILS 



HAA*I . 



ott_ 
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Know Electricity as Experts 

Kno w It— and Get att Expert^a Pay! 

WliiLL lilpout your HUurr? li'ln? Js* eaf^: todayT t^pI thr inikn 

wbo €onlcotcd m ^^i^plI iuiJI! Know your Jn>b- thprciUiJiL^' — ure- 

I iwrr. ywiiraeJl for JoLd Jkbl'i^d. To eI+j J-uh* UmIh IbuOliMitti] Uf iprn 

ku rc used 

The Croft Lilirary of 
Practical Electricity 

Tfc# fVnfi U»irm,TT ■ ■■ rwmjilM* d*clPt«al irfipfil*-- H t ^ehM ^ tilWtl^-n* 
?g wn-rd ■ko-L-iWrH T»Jir#-irore — im '**fl h* K « 4n).i+*lljf -dur*: Jl b iram 

f4nf*r b3 ««■««■ wlLh Lbr liJndl nF l»pJ' h**«lf*l 

b«lfln"'-C«n -rulljt lUfdniAaatt JL ■>> #0U!^ #0 1-l‘-r*¥WlV Lhit 1L LMOl^nj^ f?'*" 
■I MiHdT pu4 <Fl«ElrkuJ *uj-kBl« aM liknni!«Tm C-ndl «■ IM IrOlnii- 

lij hlVi*" Hbfli’Ui. mncmii. ■r-npi»ut*.'lM^ ErwruCnriiitf 

rJr««lli, p-|pr|,l;K*Hii^ illiLnhLiiu iyii«n«— bI mi Bif^ '•T?**" 

wJrJlit tuf \M^ UrU l^B>M-> wdijni n£ talihad bbiI mUklfrii 

hnub^nitmlB — UlirlLilniidn# Lq. Ill- BfWTT liki* — UlS liii'ft Itlipruf™ ■wthnuB ■■ ll#nE'< 
Ibsi — kjap« Bijd latajl ifWPl* itr.— ju -du ■ nmi^PU |Oh| Fi™** fiJUjinlni U, 1* 
mn^Btj^ 

No monoy down — ea*y iMymenta 

F£l. I# Hpd tblU LIm miMH mUmr Li#il. bPkJ WW rn« LIb AIiiJh Mt of P**m nl>^ 

un|M dnr iiu. dbVB' Bumluln a* W* pU ika rkk— i^u mteutnH M 

iiMi. I F Jnw «4«-ldB tu lliB L»h«. f#HI W-IH 1q Oin iUti mnd Jw LmUM «L it* 

IJ m. pompp-Mi- Hcodi |ka Duupab. JMJ WB 1 -Ii» buoLi ha- 

B--i 

I 
I 



EXAMINATION COUPON 



VlicGRAW-HILL ODOH CO., Ut W. Und SL, Mm r^^ I 



B«nd n* Jui M dBri*" HanniR^D- «□ Bpfwral Ow Oftft tAPUT 
ElBcErk-Jl?-. T ¥Ji. n 3 ?i.AJ wnd j-nu U pC, ^Tt 



_ *>|cn 3 ■n_. . _ 

iDthly Lnlil llir iirMa uF IlRmC ppM. II niiL ] i^nL^i'll*^, 

— - ■ 1 mwitw plidniy ini nH In oU ■ 



HDthly unlil llir iirMB uT 1 |H'u u ppi 
IwliiLy. £T* IKUMI pPWPIPl^liNIp* 



fiBJiiC-. . 

||a^ Addn-H 
UitJ JLnd. IIIbLi 
IW 4 I&H 

KfeniD itF ^^Hh*n;T 







|.««rd to Ml aw iOd d>HV iind Of iffloefciiwi HAKi: RKU^ 

mONiY NOW by lurnlmi qylcUy HOW T-P DO THINCS i^IeA 
■MinllV toko yoofo of otB<|-F proctk*. T^* ihHiMnd IS*' 

SKILLED m»n io ALREADY ohooil o1 1^* Mipplrp Ihifl wMmi 
Wli,L IT or P monUi or two 1r4m nawT 

Dku I'Eafi'l mJiP Lhki chihrD fu PPiUfr fpT lito- 
EXJgser ray mDUMi. duni mlm tani Bis OMwrlupiiy 
whJdi II ^cwji oltnnk luF lll« d^kJlUj, KLrIlI llUl kkIPki ^iKhrul 
Uf ilfiJKirlim Wtr'Iiaipifi.l ficU tiiiil ikcnply olid Clfarli^. Otit 3U0U 
rORc-k. iifOily i!»IIIMI lIliiiLroFlfrm: riWcf «?rry -ppbjrn EuIIf^ Lr»rLii>:i - 
Lne •I'lmJ lliJilnr. Poltufell ^Eifrins. K’pipuLtj' Wutl. ^IitKipIcb^ 
l>nmLn|t, FCrt^kne. %Nr1>llhf PtopISite A<lnP MumuPlCEBt, tm 

liunHlrnli nr n1l»'r HuiBjrrt*. 

8 Big Boohs (Up- to- Pie Edition) Sent F/iE£ 

Ui ynu Fm- pumlnDlktlil. liVJIIi ilkrm we "i:nil ■ BJf 
ncorlj UbU taKn 14 'lltl ilkiV IlnheLi olkl Vftr 1^U4 LkLiultO- 

iLiiat. TTirin' ihow. oIb|i Ljf iEi|i. Ii*iii' "rt up *bJ tun 
HFIJ" hipik Hif it* ipj iTE JJI irfiillieo to Elir S l»on1n. Uecitlc 
hn ^Hit ent-Jk iiiHEine UT piifi! '4if tjuiLhisc!Bi, wlieLlier nr p«t you waiU 
Ld Itecb e-lioffc up un Toi Li y«i|J wont lu. Not4^ tl|*lr 

VTc*E SltPNKV lllAkEKn TolUu. Uir-n. if Ptu V-abl [IlCin, ru cm 
tfi# oil lei L kliul of tinyii-lEPU. A yuor'i cUliiUlElnp pTiirllu^El WlEh 
vUf Fh|Cl]lt«Fi liEnt Klfeiii -etIiJl Ihu^c l»PitB wUnricil eitro CDfl/Rf- 
Amprieflo Trihelcol HKlely. 

Arwirrionn Technical Society, Pp-Rt.spltl. &ririiehot-Hl»i 
S 1^1 inar nmuL ti>v Elut tt 1 -L-b: IhO^iH" a»ie 1 Ennik^a- I'l inttO lICkoL^ Ff^ 
tm raamlTintiorir I ^iM PDlf ih*' 

iJechh- Lo heiTi Ikiriri \n wiiieH 3 wni iwiHt Jy-Lio len tJopf'k 

aiMl aa.CIO per inaoth iri^m i hi?, hhoI prtrr oF «oly a.sO.tMl Io pf ln- 
tt E H’Luin Lkiwn In t^i -inj^ 1 i«?3l «ve kki rHHNtntf. ,■ » 

AL'ii-e CO i-uiid iniP' o ^plfcF'rnti' enCMlIitjr me 10 ronHuiiinp- pMViloijef 
wkidL iciur rwiwrto Eor lane y«p MicKiMit extrn etinriirp- 

NalllP d .. ■ d 

hljB-aTir* Dtcnelk n letter HUiCins offi?. orcxmotPHi, 4'Oiplii3frr‘ i iiain*- 
Iiid iidiJEt'HH ond ttiot nf Pt Lpri*i Cine iiTjB||u.iiii inuii Mm releieivce, 
JduiL Ln nlHD plenie j^l^e Iniiibe oaUri^H. 



/ 



CASH! 



SjKi? Cfidi [lakl far hph- 
ble mui&jeu:l insirii mentis 
dI any kiml! 

Send M& complete de- 
scription and pricfi 
wanted of wliat you wiwli 
ta ^et rut of. Jf price is 
rigliL w’e will iiiaj] yon 
our check and prepay 
shipping cliargcs. 

Finder’s Music Store 



\ 






lZS7-4ih Ave^t Dleso (1), CnUfa 

Rrftt^nrwi 

FTIC^l- NATIONAL BANK. 

Siq Di^ii-h CollJiirnlA 



/ 



INVENTORS 

> A 2B year old mcial fabricatini company wkh 
^ tomplete produrtiem and ArpaniiorinnA 

wanti! PATENTS or INVENTIONS which uti- 
Hie ilB heavy iiianTifacluritte [aciliticij. 

Lei ua have palenl immhcni or a general deacrip^ 
lion leading lo farllier negolialLoii. Write, onJy, 
to oTir advertiHiiig agf?iiry: 

* M. GLEN MILLER 

8 So. Michigan Ayo.^ Chicago 3^ III. 



MONET 




lln- 1*1 TBi^ VhUiLT>. nrJ Full 4*«HiL fflULam l ^ , d. p,... 
THE LANKJN SCHOOL, OM Nirllailit Sldg, H.. OW* 





jMil oot^vrey IrchI cuiiriiPiev^ iLmiile. r¥iri,h- 

ndL niw eciwt»y iuliei tJi# W^Atiwn vfay m « f^ia 
VtairiUlL-ii tiT ear. NiLr|ik-LlHt .mill ■nULBC ymiT . f n«indB. 

|ll> Joi IkI^ nlHfOUlwl Bi ElBrUefcr CRIPpii. public vrt-1#ea 

MlnmmEa, nrb tilw rludlD.elf. CooiuleLe LB-UinJ. 



tnnNfl postmen 4Ui|^ it.t3n 

.OCJ1U mi imini:r n|’^p4 pb lemi 

?i.oU MWiii get EXTRA StJNC?M - 1 1 taJMi jiabiL 
LC'w.rtiiilA. inoTier order iiii3t- !i h>u4JblnuF 

■■ ■ loprk tJttiBJ-KiLlee. 

tcbirtMO, Hiini. 



Hr tu kiiiy. IVrtmlve PMirev 
^ HuiH iwHtr \Mia_wv. 

MVfilern Kangri-*- HudiH. beak, isaj 
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POPULAR MECHANICS 




SrORLD 
BEST 
WANT AD 
MiDfUM 




AdvvrtHeimenli »n thh iicHon, 3-5 Efinli per werd^ rack LnHiiiAnr minimum 10 wofdtr pay 0 h!« In odvonco 
Te kfe in»«ir1«d undat pr«p«r daiiiflealiairi in OetabAf iifue^ ^Huuld be im uur office Augult 9lk 

October *t»LPu on uil* Sfrpifrmb-tr 1 it 
Fopuiar Michanici MogoxinB, 300 Eeit Ontario Stmt, Chkugo, lllinori 



YOU’LL PROFIT 

By r^odiTii^ and answering the 
classified ads in this seclion. 
Hundreds of opportunities to 
make and save luaney. 



F. W, Jobn$on, 

Popular MerHanics MogaiTn 
lilmoii 

Peor Sir: Wt olwoyi bvon som^wbot ruludonf to odvfrlkfii 

in what we cofiiidBrad itrictly Tn*n"i mopPiines* due to Ike fact 
ibot the great majority of our cuitomeri ore women. However^ w^ 
are pleOlfld ta iW% ibat fMJIy ont hoFf the replies whkb we rBCeivs 
through our ad in Popular Mechanics are from womenp and thot 
fbu huiineti we receive through your publicaiion ii vary grulifyin^. 

(Ortrt..! letter V* 

ftir ]□. our r. C. LAURENT. 



^UTOHOBtLES, MIDGET CARS 



HEMD tl.OO Pqf pholOiriptlJe CUtS 

■ludvine nildKtLB-, radbB cum, opcenl 
Bpeed equipment, quick ctiaiiKe fmt bcxcd 
fgr inldifetB, ovtJrdnvq uanfinmien for 
^ftrqplApcg 3IS and u.tijd4<j-, aud ptienf 
ahee[. R i R Mf*. Co.. RflberL M. Boor. 

Bdl ilfl, Aaid cmnn, 

"HOTEa Qu AULomoln Id IfnLllon Sf»- 
UniA" — B codLRceaan □! Lh« iBpaLun sjn- 
tcfcoii emptg^rd on aU If3:fl-1IH3 auLomxw 
lillci. IiiCtLiiiis IsMk conitrucUoo oJ tqulp- 
mtnt acid prmtipLu o£ o™:r*Uon. cyLlr^rr 
diwtBiuitLgEia. QrLiLg ofdtrt. a£tie- 
mBlLC dia^t-Bnu, icnLlLgn timlnq procedure, 
and apecLRo data Urt all Fn«3tl». 

tL.VP poi|pB4d. DdD-W^tQD LtaLOptilU 

Co., MilBJti Buildin g, flap Anl oniQ. 

GASOLINE Si^v^Jpir dcTilee. Walerrccim- 
pnn?'. No. 10th ScrcEt, MJ-lwauIcct, 

Wiaptm aln- 

SAVE Qoji — \Vtth ■"Meto-Purr," — ner 

Ecientinc, [BEHra.[Qry-teuiEil, taUrt, 

rrf»irt lacmE BU up to 40ri-. HteUllD Ruar^ 
Mkibeed tL.oO pMlc»gii trcftta ItO BBllcni. 
LlbcjvL au]»pl.y 15£. Frife liirroiiure. 

Al(U Compan?, Amea Bl&eIoq., Qnuihji, 
JtgbriLaka. 

over[eaui.--r:edore Subiii-tijio tor 

better dnvinfi i>Dver»ux. Bax 3K3-J. 

BbUIe Creek, Mtdal i Rjji 

HENE1V Ca^ boUerJcj lnrsprnfl.|?^ J>’. Jp- 
atruaticru I-1..C4]. Papular SrrrLcc, Racine. 

j^l^rwJn _ 

ADTOMOBnE^naciDf baoir. mill ediw 

ttnn, teII lLLu»traL**d. In"tr«-CtiOf» PH 
buLMlDB bodlH, trains, cjirHio. Ford A 
Hnd B canrcr^lonK. Flana. AAA fulea, 
BpeetncatladA. Ruadilcr racLnK, Jcuttn-iLap- 
□EL| carJG ||,w 'p»tpnLd, C.O.D. Rav 
£pha. l>Epb i1. MndlvopidUe. CLEVclniMlI, 

□hJo_ 

FRDEESSrONAIj MldRst rpcci-ii, rq«q,-pr-- 
BCHtiiniM iTVIdift eara. Parta, plaiu. Ilahd- 
book LttaitmtJonfl. plBIM— lOc. 

Miiiwuit. MBT qtuiri*iioiwi!i. Tsludu. Qlajo. 



AL'TQ SL-PPLEEA ANB EqilPSfENT 

M'KERIjOaS Turtaknatar. £3, ghv^ 
fLatiic, vapftri4nir to carbuTEtor mlx- 

lurn (PU<rinB motor. LIlErcb^' pcruiUt^ne 

carburEtiir rM4hl"tmcnt EOT «-OllOhyc kPO- 

tor DperalLaEL. 'WrEpah imtalLi PitnutPi^ 
Anr car; riv« make. year. IE not aiairirLs- 
iuKlv plEtLSMf wlili mgtoF performance, 
rclurn icr ImmedLate rdnmd. Jntin Kiui- 
lEy, SU-g Lorju ne. Detroit. S. Mleb. 

tJSCD PkTtB lBuafaa.tEnEl!l^ ii'Or rat. 
Kritw yaur needs;. Liupnedlate reiny. VLc- 
tory, MM Quunuap.. ChLcaa o. ™ , 

IMS lawmoN aujjKPctLBni^r ti.af 
ras.t ^tariiny. mllesige, prjj. EQ SaLu 
Ca, flO JnJm Eg.., Mrx V^ rTc. 

idoo MOTOHESTB Needed ta make nu 
si^Ltit IcaL Up to lavlnsfl- For E«e 
teat DRor write Vaeu-injicJc Carhiirttor 
Cis., TSlI-MS W. Slat® 3t., WatiWjLtoia, 
Wls. Bee nur dJ»play ndvertlMlHfnt on 
pa«c 111. 



BPECIAL; IS Picked ^ormuloa tl.CiQ. 
RecLatm u»cd mi. Carbnn retnoVEr, ^uick 
nr^-i for crpiibedi rj^LtiLder Lccdt. Puncture^ 
proar ytnur Qr-Ed. Anto-kop dretalni);. Me- 
CllBIlhC'a tiand BOOp. 'HnOrir □vrrhaul edm- 
paiind. Rcue^ car baE.Len®±. IflUtlOD 
aopecehaffter. AnUlfEEze. Jrou cement. 
PlaaUc-vocd. IceLeei-tee. Itlumlnoii*^ 

K Jnt. Ipvialbte-Liit. MaTirot-Ncthodi. 

gait Franewco. C attf. 

riiATINQ OPtma tar muta parte. Can- 
□kL to a battery. No tanks iLiEd- Free 
narUculars Rud prool's. GunmEtBl Co., 
Ave. J, DB^alur, III. 



Al-TD TRAILERS 



FLANS Sl.eiQi Eaeh. KouM, sporL, earap, 
utility irqllcrs CntnloB in«. Jim Dandy.. 
Baa Wau^aP, Wiac^^naln, 



MOTOKeVCLFS, BiCYCLFS, MOTOR 
ECDDTXRS AND SCPFLIRB 



MCrfORCrVCLES. SoKilers BTid parts. 

Ka prinrlEy nsadEd- Gaynoir hlctom, 

Suiaaet._HoUirffood^2i, Calil &fiua. 

MOTOR j^ETD Vcblclfl Manual II. M. 
CLrCuLur diaLi:. CrBlLsman- Books. ±10X 
1 tia. MLtmau-kee. WIb. 



MEJTORCYCLE Parla. nev and used, 

Li^Eje^Baua^^ a n n. ath, sl Lauti. Ma, 

IW mtdBB QBllonI MQtor-SMOtefi, ino- 
tbrcietre;, Wbizzir bici-cte engl-nes. inldiet 
■uiurtiOlallifs, RuuilJnE rnjr-IncF. No prior- 
ity neceuary. FuU Inrarajaiidn, 
UJuflratcd cntalcq one dime. Clyiuers, 

W- Pico, Lm AfibkIej, Oaijf, 

BEAbT’IFtJtf Recap naoidc-stDoLEr tt™. 
No priority necraaary, All Sizes. UafacBaa- 
tian calikldg iOt. Cb-tneri. 'dOf W. Pico, 
A meled, Caltf. 

fstllLD Electric bicycle. No ctiuLtia, 
Bran, wcldLnjr PIbju |], KIuilm. 1^9 
MlaBDurJ Bt . F|.fc.tjT3urg]^, Pen lid. 

motorcycle Manual — 193 pa«o Amec^ 
Jcaq "Quojtlona-AFuswria” complete serv- 
IcJhi kurorptatlPCL iiatleya, IndUiru. tfen^ 
derBona. QervLcyclee. VlillErx lndudJnr 
War models il ]Q, "MotoecyclLit'a Work- 
shop ft.£0. -"Modeirtt Ateturcydo Mechan- 
kn- RHd SFicfd TunliLu," pnirea car# 
AhiErJcaik. EnaJl^b mctorcycEee 12. M. with 
dni'wlnia, apeeificacJvn.-^; Orrman wer mc- 
inrcyclf, U. S. army Jeep -$3.00. All PohI- 
|MJd. ClyraErs. 3t|7 W. FtCO. Loa AniftBS, 



FLANS. DtavltLiz-, j^iMTi.fl.cB.iLona. In- 
atH^Ellwis for btuldini atCfucllyp mqtor- 
tcQdiei'. cdinplEiE tJ PB poatpald. Scaoter 
cfltaJefs I DC. -ClyinEr!!, 3oT W. Pico. Loq 
A npole^. Caul. 



"MOOKRN MotcrcTcle MeelianJes/' m 
pagea, 21M1 t||u»tra.Elons. Sktenilvely nv- 
ers — operaUtig, pLalntjfiiancc. and com- 
plrte ri^oonCltJohlni. Ameilean ud Rrlfiiih 
bidcnrtrclpi In vatuBble to motorcjele rid- 
ers or Dieehanm. au iKutpaEd NlclioE- 
un ^krothers, Saskatooh, CatLoda. 



BOVS: All bicycle ret;}aJr m- 

\ealed. ■"BicygtE Hepur MiDual" -BSc. 

^ G. Klaui fcf, BhElb SFlrlLL q. HI. 

FISTONS All SklEX fdr |iar|r7--DB.v1diS[rD. 
Duckvgrttl OhilD far HotnrCy4E. 

IfeCuui'x. ai0+ Tgih Street, El Paio, Te*_ 



AVL^nON 



BLUEPRINT IjRhtplanei. Bllders, peiii- 
Eooiu. Circular 20e. Craftanian Books 

Bgx UK- PM. .Milwaukee , WlaCciruJ n. 

CARBUn^ORS. New. CdtnpleU!. 3BP 
htf.. EMuIciE- fitragikieFB. MMt Air CPfpa 
fltlD.OP, sacrlfted $2.£D, Air l^uintuent 

Oard^n CltrrK. V. 

AIRCKA FT IdentUlcatian book^UaEd 
AmETlcan Lcgiap and otners. N paieu. 
SilhouetEe plana kU nattoni. 3uo post- 
po-ld. Missouri A^Ll'iin, \Li Adiairai. 

KaiP flas Cny $. Mn- 

A fle E MecliBJilci UanuaJ OTOparfiS lOT 
‘'molUpLo choice" exai£iJba.LiQna. £3. Ob 
uiitjiald pr C.O.D. AvlatlBD PutalLihers, 
Bax M3, Slpdlo City, CBllfornla. 



BATTERIES. GENERATOIU^. ETC. 



EDISON BatrerJes. Utht. FaitEr. Fll- 
t«n year life. Tive year Bu*rante*. Com- 

S lpta llihtkng plahts. Ffee iltcraEurE. 
ay qgmpBryr. jji Yonkers Areouc, Yon- 
kers. New York, 



ELECTRICAL SUFFLIEa, EQUIFMENT 



FtEEUTLT Woshera, uaru, wrlPvfr rulb. 
brlLs. YjLcuum eJeanera. Servall, 1531 Vt% 
Buperiar Sl , Duluth. Mlrm, 

ELBCTRlC’-PENCE Chamera, fly trapa. 
itisect ktllm, net-erm, electric brooders, 
stock prods, fire detrCLon. faurKtar nlarpis. 
Qardp-nbour MJg.. Waynesboro. Peiana. 

FOR Mopnrs, WEldcTT. Krg^rBlors. Other 
^kctncAl Items. Write LtJajr UIr,. ;Q4T 
LeJ*y Pultdiiii- M l g nc’ai wUa . Minn,. 

REBUILT Electric hair ellnpCTl. Elec- 
tric shavers, clippers rrpa.i^[^d. ^r^Jee. 
1o3 Htla airret, KggiTie. wlsccnaio- 

ELECIitTC PeneJi; tVrJtEi-EnHTayB nJ] 
JaclaLi. (l.OB jpwtpild. Dtfyec Mlg.* 
4il5-H Cattage Cjt-gvn, ChlwBO 

(lUARANTeED Factory rebuUt elEClrtc 
Elat trons, i lb. jiae m TS, Marko. 3ti3t 
Lggan DL, CtUCBiO <47|. IlL 

WELDZVC, SOI^DERINO, FLATENG 



FORMULAS: ^Tilte mrtal rod (welds 

dl-ofuit imrisl. All purpose bra-sing flax, 
are.weldinr Fod coattnH. All three tl DO. 
PhIJll p Wllsah, I541A . Napa. CnJlL 

NEW MmIpI eJectnc welder IID YtiLt 
a.C.-d.C.L will -held all mrlRk; easy to 
use: full dJrecUons. CampltfE wllh jsfiwrr 
bull, fLacniH nud metallic arc attachments, 
carbcDS, fl.uxjex, t^sda, maKk; sll for tl9.Di. 
Usud fay the navy. Marvel Eleetrc Wrldn^ 
Ulg. Cc.. 1B3-AY Center Bt., New York 
city. 
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ARC WddcT? hy I he ihousiinaB. 

Lei^il wiLh §10 IcBriviu eiiaiiLii.L. Over 
6M1 how -to-do- It photc*. ta.iki Msiv. 
UnrtE^-^ct HUiruntw. HfllwnT^lld. btw 
M-9a4. tto^, j;ihia. 

BULLD d.G. Anwtiticr without rewirid- 
kfiK arid*.tatE. FIbiu ^i.OO ^jich, Hb to ch> 
4LDip«rfs from vDhiolo oiotors. Ikizlit n-ItJit 
leneTium, auLotnobllo qcLuriift^BonrrtiiorA, 
WslAcn Club. AD-34j2 CkLlcafo. 



MAC1il^’EKtr^ TOOLS A:VD BrPFLTEK 

CONCHETE SiJiLdInic l>l«dc Innelninea 
And moddl. Efldjr CaUiDt; fr^, 

Cnncm^ iffaqJjqjqfi CO . 5-1^ BOUtU GOIB|*- 

toaa_,Ayi;, HL L4»Ha, Mo. 

MODERN MacJllAc LdALI Biith u m|.|i|Ui 
and P-itd quicHly buJJt frouk 

LewlO JjILlIh at BviHi^EnucJilJird cb^1||||ei;, 
r^rnUlied rooit^leef wkth tnn^crljiLc iLPd 
deUil-lHl blueprinla at a. fratUoD tho ct^L 

or COjPiJiirBbLc QLoJ&hfMl bfwlu. 'Wiilcki- ii-XEd 
In war praductkoik. Bend tOe to covtir tmt 
Gl moJIlnt cataliflT di'^crtbl-nR llonw, 
l>wLf MaotLlne Tool Co., Box Bt^ikno 
A, D itjL M-ja, I jm Afigii lej 3 ] ,, C'a.I.iriM-n.lA. 

QlUtTD DrlElfl factipry ucurar^ lustnE 
Xi. Z. UriEt iTlndmg AttoetmiKnt ts 
IromipdiAte dfirLTE-ry, Z, Mimiftt^turlhj 
Compfthy, 337 North CfellComiii Street. 

Purnaok. C^-Ufofrcij-ii, 

POWER HaLslBi matt low 0»t. 

iiitnALuro fr». Herbert, 0430 Evbiu, Chk- 



■BTITEXi BedPi IrmountlB Iqt draJLiEneD, 

eiiCjneeiT4 mcehAoJos. Clrciilar tree. Dlukr 
Conaifcatxy. Hoi MM. Blrlhrbgumt? StAtloOp 

RrpplHyn. N. T. 

INtiJIsX Rek4s for o*Je. Verr InexiHn- 

AkfO. Bktly-lWD dkirexent dltLiLpa^ yacd 

PEL HibolL dfin i>reu. nUiliEiir niA- 

^ln», etc: irwu. hobbs. eutter^H 

etc. Vetjf ArCi^rB-Ci;. bjic| riurabk- Nn| A 
low. Dned by delciue oehoob nod hob- 
b^lB. Write tm free Mdur. Lon^a In- 
deu ailT Ibut B St. TqttJp^loh, 

Wyft. 

l^H Sake — New And uw6 reAbiere Aud 
EnillJor EoilET^ — not cfllAlPEqed-— furnlnH 
;our lut or requlr^mionta for prion. Wrlto 

P.Q. Bfli; fcga,Tli!it Mich, 

HEW C>-klP7E'. -dlrepL readJuti HixnLi up 
deTenae woilc, eboAp. Free LUuatTAted ctr- 
cuIht. Fantorr. Eut aiiit, Kmcubb 

pkiy, Mol ^ 

RECTLAIM Pull APd blblten dtklU wk|h 
Nu-We;y Drill arLbdtr. Circular free. 
TrBCtsr-Lkle iif^. SpdrlL L^e, ItfWL 

WlLLAftC' LBllle"»fLh gfmW.^'No 
3 PxAlL ^ Whktnei hAbd mJllJiiw niActHne. 
lour Otep -COilr driee. Write fur full |n.t- 
idoalAT.1, ClndTinatl U«4?hkneTT A BuEmly 
ConaDAEUr. 313 £. BHOud Bt. ClPclnbAtJ.. 

Oh \n. _ 

ORIND Drklli Uke^ (nctorr: AlEwnuirnt 
tor bench irlbEler. Cheep. Fetbnry. Bll-B 
EAflt 31. ^Fuii CLly. Ma. 



EVOTNEB.. MOTORS. DYKAMaS 

BIO- Pm-y Juba In weldJiai. CDEnpleto 
welilknkt leafiotia aiw 4 ixfercncr fauQk, AiS 
41 levwT» I3.nci bopr. Monev- 
HkOlC BUerAklteo. HnbArlweld, Dux 

Trur. Ohkg. ^ 

WINPINO OatA. W- maters, aitifle aeuI 
three phAte. |1.H. Motor p^tA Co.. Box 
TH3I, HnnsEM City 3, Mo. 



PDATR. OI.'TPaABO motoh^. etc. 



MAAINE Pnwrr— Shelly «jnvert Any 
F4litd CiiOtor -fdubkeBUc and furdfril Wiln 
O^pa parta RTid kite Complete CAUloBiae 
3$0 teodb). OitO Motora CorpL. 3637*3^ N. 
Lawrence fiLrw:t. PhlladelphlA. Pf:nnA 
1EM Plywwd boat plitna iOo. CatAlM 
boot bulldinx- plB.na tOc. Tbo Ruddier. IS 

Hurriij street. New Verk.;^ 

CASII P^r jmii milbdP-rd motW Ln any 
MUlcUtlon. Write- fut caalr Iti Adi'anre qT- 
rer. Aaa OaIIu im. Fart FfllrneM. Maine. ^ 
D9ED Outboard ULOtar parLt OulbuaTcE 
ExctianEB. IIM ReEOfiea Ave.. Brootlyn, 
N. V 



TWELVE TckA Dat boUodiL rowboftt. 
Complete pinna 35e. Cnthloi b«iil bukld- 
knE -plajifl JOO. The Rudder, IB Mumiy 
Btreet, New Yo rk, 

FITLIh sire, cut io nbnpe baa.L paLt^rfU, 
blucnrknid. - 3fl teet. IlhistralGd 

"Bmltd n BoAt" oaIaW. me li?oink, "Kuv 
lo Pukid BoAta'^ boo.1. kl.W. ClevelAHd 
Boat Bldeprkpt Co.. 91atJdn A-6A, Clevo- 
lAbd. Q tllO. 



0!7rBOARPS — Rifre *sr. Oood lued 
pofta. All jnakeA and modelH. Barnnliu rr- 
DullL mPturi. Cmbdail Hleke CO.. SSfi' 
Coianiimwealtli, BobIoel. UoLa. 



BOAT Desiinera are hlihiy jiakd prof^- 
HionalB. Complete eourae by xnail. CaiAloff. 

ManlL-jll-e. N J 

ROWBOATS,. Bleyele fauaU, xccall dlP^ 
kby. All the InrbrmAUon you JMed t-o 
build [trtir l*w-owt boBta. 3^. Fiipulnr 
MecTlAnlca Frna, (C-kllL 3Q[> £. Ontarlu. 
CblciLEn, 



ATlfLETEC E<Vt:iPMENT— BODY 
BLILbtNO ClHnt^ES 



BAH-BELLS, ElcertlAe cquIpm'Tl.l- 
CouTua. Smial oire^Al Free bool;li-L. 
Qood Pnrbeqi Co., HSl-PM Walaoci Rd., 

BL_lrOUPl m._yAo. 

CQMFLe.~lk WreatUnr rourse, $1 Oth- 
p-r faBTAwIna. Coneh Allen. IMd Curdwciod, 
■Naottl'liie, a, T^'n^^LJ^[Fc. 

PHYSICAL PnrCertion cauiae ll.M. 
EQOli auper eiroiuf men, .mda SyaioDii 
Rpiitheaw. Can rojuka. 

•SOFSR Ju-Jltau— llihtnltix delejue end 
atbAfli sy*t«m. SerwitloflAl new homo 
aluby eourae now rttdif I l>eA±o to liek 
brut™ t'TLcc rour sizi? wiui only your bar* 
bAbdl. Fi-ee drtelLx. Ncleuit . HI 

^aUi Wa l^h. DenL &DB, CbJeaBo. 

BL Stronw. muacoiAr. EuU of iwp. Amaz^ 

Ibt new budy-'buildiLns r-DuriE. W'nte 

Olympic Byatem, DepL M. WAtArvlllo. 
Mai nr. 



SrORTTNO GOODH, OrNR. F1R1ITNC 
TACKLE, ABCUERY. TRAPPENC 



SWAP Cluns and anunumtiob. wiUi 
Kleia'a — or ict rsLxb.. Wo- pay more— *-yuu 
pay le«. beoAUAV we're AmerleA'i beat 
tbflWH, btBiDt tradera. Th^ianda ujvn 
thauBAbdi ol new nbd um^ kiloa itam tS 
~up to the hneat. All modela. lauBea. 
tAlltten, makjn--Winrhfatrr. Remlnslon. 
Colt. Savatb. BHoJlh ^ Wexion. etc. 
hlao buy., aril or trade- arnGfuibitloa, flabbir 
Lack]#. <AfibDArd». EPlf equipment, blpofu- 
lara, tAbterOx, waliihcn. Ij^crkbc fuUy 
what you JiAve to ErAde or aeU lor -cuh. 
GprclAlt P^TTine "Mmic Circle" aJaht for 

flbOtfUtU. rSlAte* JxL 4 Mel, A 3 LU|E, puun 



ribbed bArre] ) Postpaid; il. "Money back 
KUATAbtee'" barked by yeani- fwtr dril-- 
Ihf. Free “ULiranteed bargoJo CAtalot'^ 
lewt-ucnr cbpqunda of "hard-to-iel''' 
iteeAP: *«nd dime f refunded with hm or- 
der> to -cover liAnJIing Kleld'a 

SpotU nr Mliten Klein, Free., b(H-H 
Bertjtfi Halatrd, Chiimga, 

FAMODG Wlxalxxkppl— Cht45lUl blUt for- 

DiJlA ine. Oto. Tbemaa, UbjiMalo. H.lq- 
piwatA- 

""TAIIOET" And ^'DeEenae" autonarUca, 
re-vp|TCTA, oholnna. nflea. LtiL IDr. P. SL 
R-UdOlph‘e. AcmiaOp, Kamaa 

TlN-CAN SLlfnecr mahea 33 sound tile 
alrfun. "Teluhuw" p|am 3l,b0, $prn#er 
^boTAtorJea. Akron 3, O bJo. 

’ GWSlilTHlNO Readily t»rned aL 
hoLne. Earn extt^ uuney reiAirtikg nel|h- 
bofheod'a Itmirma. Free CAtalor 33 fire- 
arm BJid AiiiuEililhlnE tellbcnlu. Sd-CO-- 

Planlerayiike. South Ca rolina. 

ARCHERY Equipment: CatalbEUa free. 
Mid-W»t Archery. Z2iN-A East lEui. Ckil- 
caen- 

QOLF Cluba. Five oEub laatebed art 
H &0. A- L.P MenhUerier, Ig Onl^nji. Preo- 

porL ni. 

FREE CataluJ. fllea, lUrea, mat«iflali]. 
flupTTino M f r t^^p any. Am Artllo. Ir eiBJ. 

SEND IDe For ILbE liKI liked iuda, Fray- 
acth p. Wnimar. Minnesota 

BOWB — Arroira lor reereatLoD., huuUni, 
AibiLEijr- BeauUful aerhery Inatrqctlnn 
book. M paites, 50 lUusctalLDbe, ouly &0e. 
DluaLrtled cataloffue free. Ardiery, Ell 

guiatn BtAte. chigojo, 

USED Ouni. boufht. Bold. exchKnved. 
Llat atAwvp. Howe I'ur Comnnny. Cdunerq 
MUU. MaFoe. 



ANTIqUES^ 



SlLLTUR, 1NI>1.IN GOOD^. 
CCREDS 



RELICS, Mlnerala. calna. Tnlnlatum. 
CALmJoc- ^ Juitc';] AbtlqUi-ii, NorcJjhmcueh, 
KaCLkAA. 

INDIAN Rellfw. cglpL->, bl]l>. I^mp. Wi~ 
Ea.li, eurkbi, etc. niuetrated eaLalov 5e. 
100 APdenI nrniwheAda M.OA. K. DiPSel, 
R □ , Afk. 

INOIAN RelLea. brAdwork, oonsa, curkosi 
mlneralA. did alkju. CataldS CC- Indian 
MuFnim QabArJir. KAbiiai- 

BWORTM. RflplcTA. daiTH-n. riatob. 
armur, JUuitraled CatalOt Kt. RolMrt 
AbelE, IteD-A LciinFtob. Ave.. New York. 



Pll-Lll ULASBES, TELEJICliPpi;, 
MICROSCOPEl^ 



POWERFU3. Te[eie4M>fr Eciu kkL-..^;^- 
sifila 3''' dlametiir f-ooua objecLiy^^ 
:^X and IIHX Bklrcin-oinlifa] f^yrpleces — 
ULiniutibr dinrutionp. OuLlcul paj-ea hn- 
le-hod. Eullda Dkl fwl refractlnB teUtscoEie 
In evi'nihk oi easy work., aiiamriterd show 
moon'n ccalet^. rlnga t^turu. .mDODa JugH- 
ter. double siaka. etc. While they but 
¥C pgxtpnid or C.O.D. Pl-iu Piwtnae. 

with 50X lerrKbal tyepkece 13. W. 
pneegor OpLieAi CaDiEiany, P-$l. Hunbujy. 

Penna 

LkHatH — hia%i} own tclH^M. mliiTeN 
aeow. ew. Set Ng. 3i>l-ft li^ Jeiues. «1|» 
allghliy chipped:. Bla to-rpaae Idea bngkirt 
Ji.su, pcaLpajci ge other ftd under '■Cam- 
eras and PJioib Sijppljcs." Edmund SrE- 
vage Co., P.O. Audubon, H. J. 
^ETEGLABEES— Pye*i:rlptlbn.i filled. S'rv 
and rppftira. L^>w prlecs. Free price Hat 
aiird InJurmatlfin. write EieuTi' LlahLer, 
West 33rd Bt.. Now York. 
MIcnds^COP^E Reaeafcki. InduatrlnL 
iibater, aeoeuorlea. Wc aell, buy. repair. 
exEtianker iniiuinca InvltcdL National Ml^ 
croaeobe Eanhanae. lit CtiAmben S1_. 

New York. N. Y. 

ASTRONOMICAL TeJesooues. fainoculara. 
ealueroi, mtrroficcim : bugsht. kuld. re- 
paired. Send JOe for lltt of tnitrunmnla 
deilrrd. Rjikmdaaen. Boi 39L Amitordam. 



BelanUhE lahoi^Unnr 
equipmebt, bauebi. £utd, exchanged, re- 
paired. CataLoa. Oeorge EJeLa,. W Firm 
Aveaue, Kew Yorkc. 



FETS. BIRDS. BABBITB 



HELP NaUanal d:«fenae by produdbf 
m^iat- m ypgr bac.t yard rabalng domestio 
TAbbllS. Old and youtia nn dn II- Seod 
3^ for booklet and llteraUire to □. 

AtOerL[:an Rabbit and Cavy Breeders -AJEk'n,. 

Folnrae P o Sori n p. C ol^ 

FARM Ralaed rea^lered IrUti Batter 
P-lippJa. Wjlte Ear] ^nd. AllKrt Lea., 

HJnnci o ta. 

RAlS^ Kabhita for prolll. Magarlnc- put* 
y-ou In toucti wiih markeEa. Ctaiy JOe. 
Booklet dfsmbLnfl twenty bretda. and. 
InaaiaAlPe lut three tnocitili 3Se. AddKnM- 
BbtaU Stack. Farnur, EupL 3, Pairl lUvez^ 

H. ¥■ 

PABV ItaccDtmi, jnlnlpi — puv r^ady. 

I Americana ftnat CAtalot. me. Shady Fur 

I Farm . Sprl ngfle lri, idj-nncMla. 

plC^EO'KSr BarffaiJii* ^nulhe fAetbf 

homDT^^3.-0b pair, k pairs llb.dQ. Homa 

Farm, Baia - vlB, Hi. 

WDITE Elnjy pdtteuhA, Baxiokn. Won- 
derful binii. □«lihaTilL Farm, UuraLLno, 

Iffwa. 

PlfPPIEG, Alou sUiqitiei, What dO- fOU 
need? Books, ooiored plcturn. dDacrlptions 
IM- recoAhla^d breeda. 5£t Rwal Km- 

Iie la. Cb axy, H. y. _ 

ST. BERNARD FuppleiT CtlArnplWl aired 
beauUe*. Fraoilkn vuMnf. RL ItlvErbeafl, 
Lxmif IktAnd, NSW Tbrk- 



FAEMB, FARM LAND^ RUL ESTATE 



O^ARK Land; 13 Acro] barms. WUhama 

Really. Ml. Verkiun.. 111. 

" MINNESOTA, Wis^Eikla Jarmi; marl 
lands with lake froniiike 13 to- JlO Ptr 
acre. Free parLl-cuHn. Landoo. 3 hj 

KgEhcrfDrd. Multyn-Dod, Coilf. 

O^RK Farm' barvaidi. 1 tO 5W0 ACrKO, 

Frank, Mountain View, Mo 

BACRIFICE VlFfin <^rt lAbdi *1.03 
per ftwe. Armstrong. S hook. Ma. 

GOVERNMENT LAEuT'iLKI 1MTG WP- Hi- 
furmaUbn all atfitcA Si cen^. ^Ueaul 
Ta^ Seri-lce, l(H7A MajaUc Bidk.. peErmt 
MINNESOTA'S HI.WK) Lakea ewIHfik Vflu. 
441 Acre* UQimpTOved iund tSM.flO. Tneo. 
Oau . Pie re, M iJin. 

40 ACHES Qood'lAnd l3Dn— U-Mi doWP, 
tS.M HiQdtIiJy. R. W. Stewart, Inver Qeaa, 

Flon<Ia._ 

FLORIDA Faribd CAtAlOg tree, write 
Cala way's AgeBfy, New SmSTfim BeACh, 

na, 

4 RI acres. Near WhLlo RlTcr, brum- 
praved: paullT:v knd. HM t5 dowu. *3 
monthlT, Free list and Literature. Hub* 
bard. 319 Grosamiin BJ«£k.. Kauiaa City, 

Krinit 



BBE The HJa-hlanda of Loutalana where 
winter brlnga im Idle arr^ Choice ™t- 
gver land ai low pTlcea with trrma ^nd 
fur drtcl-tptkve book without obllffali-m. 
LOhE-B^Jl Harm Land CotDOnXian, 

R. A, Long Bldr.4 Kanaoa City. UOr 
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POPULAR MECHANICS 



GQQD Farm bAJEUDf. WuhlnvT^. 
M11U1CB4U. UonUiiiJ^. idMig. 

Ko-rUi DepiiA[±abLg crepi. Imvot- 

jLbtt tfLkrttl^. WrkU for Ulcnturr, Uabs 
dHcrlUni trp]»t liacmG. Sordid Which 
*U(«. J. iLaw. il9 Hat-LlurD Fuiac 

flt. F BLl. MLmL 

eTBQUt'B -CatAJAC JuaL outl M JUESi 
chotJc-luIL ar barralEU^FaE'iiu. HMLntrv 
hOfziCf, ntriC bL 4 MJriHHx □ppoTL^inlUB jn 1ft 
Itojel UiLtttp Ui FlarLda and wat to 
lha MiBShaaIppL— EDMF p)?bim<. pqc±-IiciU 
tigm prkBfx, wrUc- tndA;y fur Lhia- lUQia^- 
Fth. Btrooit Rtalt?, US-F 
4ttL AvE., rirv Vaiit IP. N, ¥, 

PBaFTTADLE aGCUFATlDNS 

bCECHANlCALiLY IflElLllEd men — OlTD 
and gprnilfi achnral «pp1-Iaei« repttJi ihbp. 
CbcbpleU. llludlrdtHl bJidWs ^aU 

How. WetdlDEr rerrhitrallDEi, motor n- 
pajr. hgw to act bivijncq*, eCjc., att phiutm 
cavetid. Free Litcjrature. Cbt-Eiir Supply, 
E^L 433, K. Crnti4L£^Av«.,^C]39dae)p. 

BECOME Ei^rlEermUaii " leniu idacl 
O pen nwn «tM^. B<i LEMfcpcndrnti ntt- 
the War. Opp^rtkiblt^/ Idr btdiir kbccL 
CbmplEle. Ipv cost home caime atiowa 
^er booklet. B-rErJjrani-Ugn Achmi. 
jldl Wcat PicD, iM Abadul. 

XJOCEfl^TlIING CAbniE— PnLcU«ftj'~ltl- 
eipcnaive luacaioa r«f handy men. JuaL 

«iCI nt keya, pleilt Iwfee. d^endr. nuLke 

muLerkey^, SatufiLcUbn Ebaranbeefi BEhd. 
Idf rrH detdUa. NeluPa Oa... 321 South 
Wabwh. Dypt. T08, Cl^icagP. 

^ELdCNO Fnys. Lnrn with IVI3 trad? 
dChOP] teX.L m&bu^. fill! pafv. Ovrr GClA 
Photigs. tl V9 cgp^ Monev-batt fuaran- 
Ttf- HoJ^rtwcld, Boae Tror^ Qhin , 

RAIBE GuJbu piEi^ mf. homr. ULItk^ne 
used, maAcis CTei7wtLor«. BultlcL tttc. 
Tijlqni- Qajp ta Flj Farm. Eapevdlc, Ol 
A-NHOUH ctitO Hcfir home atudy" MUMS 
In cpbnfbefifjaJ bakiiiE- Obod it-c9d. KoATly 
d«ikr«ulon propr. OamoiPa jtdhoal i^dnca-^ 
UgcL BwBfidffnb, Bfnd tw Ir« bocilft "'Op- 
jidrlbnltiEB Jn the BijeJns tndUEtT?” Ehd 

TmutrEmontfl. tfatLobAL DbkJnr Irmlliglc. 

l3liB MJcEi-g ii TV, Ueptv H 33- Cht««iL 

6^rAND'Al4D BiihbLt jouriul, Mlltoa, Fl 

^ytM ll-OD, sample dJmg. 

IWI.OO WEEKLY. argwlFiJC muah- 

Twm^, IrEBh, dried. BauLdlOn luLent 
321SU. Free apuvn. l4onh AnhEilcan. 
ie?P_YoftBC. T orontn, Cajaada, 

RUSE Adfor* I'Bblll hrLciKs 

pound. Fartloularo free. GfLiuluad'a, 
EdWdJrdiVhllE, lIllngLi, 

BOdKB, FEBIDDICALH, FICmjItEa, 
FOSTCAAOli 

BtlBnfESS^ Voeatiaoel, dlvctsliqEi idbcb- 
ElP4, Curmnt Hlngle eopleg. CdveTlntf ad- 
VcrUilnE. dvIdUan, bgLldlna^ do^mK, 
luwbi-H. Insdranoc. lourDalEflm, Uve ^tack. 
hiul QrdEr, taEdical. nnctaJ-worlona, mu- 
alo. paCcnId, photPEtanhy., urtntLnq:. poul-^ 
try. ipdlP. rrfGveralkgn, aline, aporba and 
aeares -oE bihef CLelda.. |,J 4 t with prtet* 
Itw. CPEiimtrdal Enarevlhsf PublijiliinB 
i^,. jflgriti RLtUrp IndiULapolU (1), 

Indifthft. 

EXCELLElfT SiikrtbinE- prgA^ takEllE 
FdbscrlptJgns — EnaaaziPcn. CamplEtE- 
jIarUnE .Kijppllw fFW. FlnMp I44-M mh 

^thue, F]u^ht^._y, 

WDIU^'S iiciEit bruLpfi. San rYan- 
■dBcol F]¥« augrtod poatdaFd vIewb, Idc, 

RmyuA, Mom l^ngh. CaLltoniia- 

JOfl Lot* perJodEflula.. Hotl-Bover bcutiT 

j34fl Feel, MantJeel. CabMJa, 

MAOACUfB gEf my 

FulHMTlptigRl Catalgfue Tree. P-der, StElta 
ftufrUa.^Route 2, na j la, cbiij. 

"HOTV To'draw fnn nude iniicleU.''" 
CffiTweaufl Ext phgu»-UiPe pcBefl. Copiplet* 
Inetruetlone, al-CK)'. MnnEy-bajck EOKran- 
|h. Hay Rg^m, 9H ArbueUe BolJdlidE. 

arocatlyn, Hew Y^rk. 

BOOKS, Garda, QduclUei^, s^mplca. caC- 
aloE IQo. Kaatern Sales, 3341 Smith Wcl|i. 
ChicaBn. 

CATAliOa Ot occult booka aod mErchcLn- 
dlK- five, ]>j-xU 3 ^ £ 4 q[ 1»32-F, BlrmlDEhaB. 
AJa. 

Sf buys Kadc-daXed maiiaRJnca. Far- 
eksifi, dofoeaUc, arl^ CiU'i-aiEHEi dge- 
ronc'i UaBaHiaea, B«3 First Aw«,. Nrw 

Y«rk. y .V, 

RKBIHI>TNGl We hLdd mfeBbitlna, Did 
iKtAs. SLblca, tvymnali. Hcdcman Blnd- 
jfry, DgpL D, Mnrth ilTirhiPBtcr. IndimB- 

BOOKB. ^Out-gt-prdnt. new. iued> 
quickly H^pllcd- Many barEuLm. -Cat- 
s.lbBue. T. JamAoweYL, 1N7D Mari Avt, 
DcLroltH Mich. 



ARTISTIC Gin pJctpna. RrtJ models. 
4D pholA, tl.oo. a for 36c, postpaid- AU 
dincrcbt, poflteard Mic. Boolt'i, Bra 343 h 

CPTtncUin. Ky 

WKAT livery MiuDn Wt hAic 

UdEbDlc hooka lor Blue Lodie, Chapter, 
Cocantandery, Beottiah RLt# and Shrine- 
Ojr rltujilf ace UKd the world dvet. Send 
Igr tree eaiatnE gf Isncki and rituals lor 
MiubDi, Odd Fiilldire. Kslibij of Frthlaa. 
Knlahta vt Cgkumbus. Etka. etc, Ezn Ar 
Cpok, Pubhflhet. Ing,. P.Q, B4Jk 396, F, 

Cbicaia. liJ. 

^DRONBXNBEBS JA s. dldcuo which re- 
apimda to treatmcpt. MediupL ^k-lLl plua 
human aympultiy prove aueoesfllul with 
liqugr and dnis «sea. flO yeata cxp«r|En». 
Write ler free bwkScL P, M- KeOaon. 
The KeelEV IrutltuiE, Dwliht, Hi. 

HAGID TK1CKB, PBZZ1.EB, 
JOKER NGVELT1KB 

AMAZE, Myall ty, ebterlaln. Become 
m-D,fl-ClBP. Olvgshgws. Earn manry, Send 
for free calaJPBdc, liaLa, LfLcku-, UOMellLOa, 
hooka. D«Bn BmiUi, Box l^o. 16-FM. Mcn- 

TPC. LcuUlana. 

quality MikBkg mncQ IQ4T. &nd 36c 
Inr CAtAlof. Thayen. Box L?65 WUablr« 

^Ercft Btftt lo n. AnBclw- C* tlt. 

FOOL Yduj frltbdir Bend Illo for 3< 
■pgateard Tjewe gf petroal, wntE ymir tbea-- 
Dw. addrcsji, atwufip and return to me. 
I’n mall them fioin here— free. Arih.ur 
IXrpwry. 61bli Baldwin A^re., DeEtwII. M ldi- 
nOi^AlX'S Wfirth prnlEuLbnal tti^Lr 
fret WJUl miiisLrated CAtalCB, 25c. 34H-H 

FUteonth, FhLladelphlA 

13 TRICKS, AppaTatua JpcLgd<^d. t3.6&, 

RHJtffTh, Bolt 1373, Ra lelBh, W. 

L^A^tN VEUtrllHiMiiitsib ^quickly.! Eaay. 
aure method. Give your aie. Free patUc- 
ulara. rrrjd Maher, ihia camTadn, Oe- 

tniil- tfl>, Michigan. 

HOUhYWOOO ScKLjail MaaLuani but- 
iPtL. caialdEue. ihoil llliu-lou and 
tilck tor ISc, IJaj^Jc Udum o£ Chatliefl, 

Bob mb. Hoilyopd. Cailfprcila. 

MAGIC Tdcka, mixslca. bOQibF. carda, 
pqnLh boardfl. Ca.tn1<iB IQc. SpECLuLiy, 

ijl.;.3t.. LbuJa.^d 

1^' EDITION DouElu farngua caUtne 
ol 5« tncU you Il^n dal Ah thn IdEfst 
with cerdj], cdLbd, thlnibLed, haila, rapea, 
apparatui, bf>o4cf. UluDlgns. i2fi puna. 
qnJy 16c. □□galas Makid BhPP. BOX 2^4, 

□allu, Texas. 

MAGICIANS' UeacUiUdfren. 116-ban 
cotaloa. DDCkeL, uarlcr. urgfcaelghRl tr|[ika. 
H5C. Kamcr'a. M-1211 WalnuL FMIadel- 

nhla. 

BE A maaldlAki, LarfD proieailPEia] 
ntftBlc cfttaEgfiJc of laint tflcJu Ire- 

tnnd. C^lOfl Hbrlh Pepr-born, ChJeMO. 

WORLD'S Larv«t pruCeHlgnat ma^lc 
ahnp kEEpa yna In tmjEh vilii Laljeat Irlcu, 

To receive malLLoRa aeud 2be. lor cat^ 
aloB. Holden. 330 W. lind Bt.. Kfw Vert. 

NEW VaniBhInt key ami -ntalbK 36c. 
Btcrhnr U^Cl 316 Jutm R, Detroit. UJeb. 

COiNB, TOKENS, CURftENCr 

WE Buy Indian cunla^ Udceln cents, 
Otd rare caltia wanted. RJiheat prLcea 
paid. Send ibe today lot new 1943 price 
□stnlocUt of all U. S. ciriiu. AmErJCuh 
Rare Ccin Co., DepE. 1, TranspcrtatlgD 
Bldk-, Ctiicmro. 

CONrEDERATE Notea, quarter each; 
five dJRprcni^ II, BeHeL, Bax 3T. OfU^Rp 

OLD Mqney wanted. Will pav ilOO.Dd 
for li&l dims. S. nsknb. tDg.lKl for 1013 LIIn 
ertv hRsd nkkpL (ngt httRalal. Bla prEml- 
uma paid for all rare coins. Bead 1c for 
lam tn\n fnldrr, Mjiy mran pnuch urgAt 
to yciL rrumiamalic Ccl. DeoL 3D, Fort 

Worth. Tfxaj, 

FREE] Foielffn coin, banknote and cctn 
Pfrikctgrs Hlg^tmtod cataloa to apfirn^^al 
aEfvlee aprplL[:ante. Beud 3c pofitaie. Tab- 

him C oinco. Sprinalicld- 1 36. Maw^. 

ID INDIAN Head cents. dlETerept dates, 
also pnccllsts. 3Dc. Schultz, in3> RJeh- 
wood. OlaidnTiB.tJ, QhJa. 

GET Front and pLesdure lu celleeliaf eld 
coins. Bend IDc for Sd-paae ILLustratcd 
cgjq gitaltv Ifou'lt be drcIlRhlcd with |t, 
Send lor Ll now. B. Max Melil, 37D Mehl 
Biiildlns. Fort Worth. Texas. Larant rare 
tnJn cxULblishmeat Ip. V. S. Eainbiish^ 
43 ycara. 

I 1|A¥ Hare JiLit |ii» D, fl, poln? 

vbu want. Send me UaL '^Ueet me hy 
iriBll,^^ WlllUni H. Kenworthy. WatcTTlIlc. 
Maine. 



COMMEMORATIVE 13.1^ COGuraHant 
Blouc Mguntaln, ClEvcIand tl.DO each, 
liluslmied cMLalOffvc 10c. Ncfman AihuH#^ 
BUt Lake, Uiah, 

BTAMF CtHHECTlNG 

UNITED States barcaliL Here's an of- 
fer so Ktupcudous that It la almost ubhe- 
hetablEJ 63 dtBErEtLt O, S. aLatn.pi r^nf- 
Idk Id ad« as far back aa ever dD yeata 
and iu lace value n* high ms the dollar 
value. muTLiiiiEed enUrEly ol lacx dJOrrEnt 
pqelaiie. airbiall and commsmoiratlye 
atamp&j nglbltig else, la addition 3 U. B. 
iMHUiBaLDn. pLctcirLalii. We will send all 
tlhcse ler Pbly IDo but only td slncers ep- 
prgyat appheanta. In asking for apprav- 
m\s pif^oj^e ato-tC whether yog arg Lnlrr- 
esird lu UnItEd Stal^ or lercLin at bPtlL. 
Apprpnl Keadquartera, 36D - 4th Are.. 

Mew Ygrk. i^pt So j, 

26 AIRMAILS, li>q ErlUah. m B. A 
Each mikLuiW 3!k. WaUad. M-lBJi MarTc^ 

^!tta.drla^_^ljOiiialana^ 

FREE! WaslEtd EcmliphETC paekeL 
POstaie 3d. Owens. EM Welsh, Bay CUy, 

Alic hlgap __ 

kig FOR Hgthluff! Scarce ect ol four 
RlikaJad epPSkdEDldratlvB Icatalgs 'Y'[lJ:ii« 

Die) plus ffiBQt miistrated bargaia llaM 
AU absolutely Itcc Icr Une names and ad- 

dreuH Bf thret £taiDP‘-Dt>]]ertlnB IrLendm, 

MtUiuen a tamp EtfMlee, Ikpl. 61A, Law- 
rence, Mmss. __ 

■'"buTBTAWDlPfG U. B. values. List free. 

Efflnj. JlflD N. Pgar boTTni^ CBjE aBO (25j 

PICTORIALS, AlmiaJk, cnmE^Emdra- 
tlves: elTers free to dtalers ptUy. Btaeip 
Jjnpgrl Eipon. I3fl West 13nd Street. Hew 

Yftrk, li,_N. Y. ^ 

FREEt Fguy Eiprwa Spt 1 tawlmllc*), 
Foalaae 3c. Raberts, 40C BtiJldLoj, Bay 

jClLv M3f?hliTH.n.. 

FREE Stamp. Writa f€»r agprqvaU aul 
dstaJls. AnnatroDt. 4D Jeanette, Ybunf^-- 

town. Ohio. 

Free PrenUuri^ Penny approvals.. 
Kteaa, 3 1 3 W ait Walnut, llan gvET, PEnui L 
UNITED Stalt^ ftttibizx an approval 

Cppiplet e kt ock. Sox 4M,^ MlnneapoLli. 

""free I BDtish Empire packeL Fostage 
1c, WlUlama, flpfl Arctuir, Hav City, M Idb. 

IJOM'T Sell jmir* stamp holdluBS beloie 

Uofluillni-I Doak, Frrtgid, QliLn, 

CDMFLETE CataldklJE nf ail U, S. cnLns 
1(|C to tl.m. 76 iLLuBtraUqns. 364H9 quoia- 
tigiu. Prior IVg. James RandAlJ, 341 

^uth Hhiarborn, Chl^ag, 

SAH F^LANCI^O Mint Ltncgln cents. 
ID dltlergnt 35c. IQ dEITurent Ind^aniL 
Nrw silver dcllar 11. 6€. Big lllusttabEd 
cqLci bock 6Dc. 1B45-.B aJlver nickel and 
quarter EHle. Cdn Shop, Box 77, Alanueda, 

IDU all DldprEnt U. S. IPC-. MOUjaiT 
1760 F^rtnegnt, ClncInitaLL, OhiB. 



STAMPS From 57 CtMIHtflri^lOc, Ap- 
Liberty Stump Co., Kirkwood 31, 

~ld^ FIME"u“srTM2-l903, Sr. Wcstgci, 

Bo y 10. Oklah oma Xh ty. pi i a h a ^ 

Ic EACH FaLd fgr quaatJtlH M uxEd 
XLaD; ae-rJcfl EloiniM and pr-ncancels IWEded- 
CQllKEJoas houiiLL Parker Raydon. M3 

Vincente. Hwkr^y ft, Calif, 

FREE Ycuj rhclce el any 10 aiamiu Froon 
□ar U. G- approvBi sckcUcn. lELus- 

ttat£d Hat InellldEil. C>ustnD pall tag. Stnipp 
Ccmpaiiy. Deiit> 'EM, 1457 Broadway. New 

Vprk City. 

hHlTiyH CaLonirs lOb dlflermt 35c, 2» 
diSEtent 50c. 3D« dJtlErrPt (1.35, flDq dlf^ 
ferecit B.H. Free tlsL Jean Husai, 1401 
W. Geqejk, BvracuH, N. V . 

PRINTED Statlcnery’ 16D IclLnr- 

liradx and 1 60 mvelgpcs tl.25. COcark 

Weat.MiarkEf, LP Uiarmc-ll, KEnLmrkj. 

FINE APPrpTat*. freshly mgunted. Paat, 
petaDbal aarvLCr. TeH mr what cogntriEq 

you prrlcr and rlE send tiieJr ataip^ 
Rklnnar. 345 Rojit Ocean, Louf Beach, 
aur. ^ 

HROINNERS' Packet. 100 vart. D. a. 
and foreLcu, 5c. ? luckEta ]<iq, C. Ritchie 

Watertown, ao. Dak PtA. 

FRE^CANCEli SlddPisx Wanted. Prompt 
paymeota icaah>. whl. Rimstil, Rocue^ 

velt. N V. 

FAPT7A, Mlilil cPrGnatlHxnfl. Ng, |1(-I1I, 
30 cents. Apprgyals with urder. Et-oueb 
Jcimkng;, WEKtpPrt, Ckmn, 

PHTLIPPINES. 50 DlfTercnl. 30c. No 
appfGviilx. MayhEld, Raut[^ ThT4T. Chat- 
Unooga 0, TeriB. 

OOYA Nudes. Ic. appmv»l*. Btalder, 
Rquee 1, JajdCiPPVJlLE. HOl 7. FLtirLda. 
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C€Q!iL'-f()uiu £lnnt[» £in decree 
ik^uod- iritte to Ja^c^ Wnnnt^r. 1^.0. Itm P„ 

UMiAta. French 

POSPTtVtLV Qre^Lul Irer Dflrr---Ijt-- 
nL Btnit"* iQtu-rtLtLtlf^Q^ i4.M> 3t4.imLj Al- 
buEn — wivennt ftnUrv vgrld. ronUliti 

QCK3 L|lllM4tx[L|.nri, ■dEALTlpE.LTt opatn! 
SCvLt'J 1H3 3[UlC£ard S-I.DD Cat&L&ffUH 
^"PJiUM,My'M EncyctgpediR.''' — ^ ftPfgtutrL^ 
Jttc- lg flpjiUcapLa Jar farriun tppCTn'fcli 
cuBtomen. Plymouth, D^pC. 

A-g - Bfil. Crii^grnia, 

3il5 DIPTTERET^ SlAhipy JncLudlimi HIlLU., 
Jnhoair, Purak, St]a.njrQ!r pn|[y lUC 

to &porovftL oppllcBiLU-. RLJdn.' Staiup Ca... 
4M7 Kgnmo rc . CJilc aio. Ek-oL M&. . 

IDO UlFTERET^ U. S. HH3X 
j.iS&3 ^*g^Lh Thpoop, C hacugo ., 

]pfV'E^ K— In vrrltinff a iitnny pwtJJ 

far "Tn*iiJEurff JlEund" gltt OfffT. [tlTlhg— ' 
€uiLraLy fri^'4; — to uppLL>^niJ« nt 

■gijr Ann [otrelEH auprovalE! v«t^' Latuit ULg 
taoCi pugip H.W 4or S7.D9 ]oot£>-[Ban 

InbPfQacJaoaJ Staiqii SwLt'i 

i^.W «UE-m[ue. "'TreajiLifE- laiatid" ^ 

Irt, Viw t a. g aiJigrnia. 

APPROVALS^ PfcI^^^ sumpa' low prl^! 

amidgwt, JJ4I-B Em t TIjL, ChJ i?agq. 

119 DtFFEREXT"SEAMCia inclgdl^ turn- 
msMoratStEa, ghjirJtl«. Ji-LrmaJl^ ae-ta, etc. 
3c with approval!. Wq ba^ iit^inp vglln- 
ttdru. Bqdgcr B^CPP CO,. Milvrqul.Er P-3. 

wmwtBbh. 

SUPERB AppTOVBli. net prices. BUmpa 
]/3 tg 1/3 C4ui[>iue. P. a. Bci-li. IloA 

TreBiQUt St., agstgn . Maaa^ 

U. 6-^3 dLtr. {LLririALLs, cacoitietnarq- 
UVM elo. 3c. AppramLs. Ivtoaelc?, 4SI;5 a 

LftMcde. Bt. Lgu ta. Ma^ 

ZOOZSl AlghanjSlAll, Siberia., baiuiia. 
altbftii. etc.— wuh approvals! Sassn. 

Virtey St ream, N. Y, 

" FENinr Approvaid, that julUfy, Kr||. 
Cionlwvg. 5HI-P, FlUMdelptlLa 43. 

Feopa. 

ea DIFFERieNT UtiIJmJ Htatw I Pc. 
PnccUBt Irea. Seldenberg. CauopaLli, 
Mieh. 

IMO KIXRU u, a, old nitd Ticw 35c. 3 ipT 

|rjj^. _WEa thet-h y,, Tra>-, Ohin, 

IDtb C^NT^Y U. 3. ODikimem!. CLtLI 
War revenuH^ batttcflhlp *A and tlQ 
ataiopta Free to U. S, uppra^al appUcapti, 
ifctrapolitan Stampa. 19-B^U ErDadwa^-, 

J*tv York. 

A t2.WM Stacna plua 50 iiatvem, 3c 
with d}>p[-avi4s, KnopPk Bgx 1331, Bristol. 

C^z\ n. . 

TREE I CaoadJsn dsta, royal visit, 
Grane VT, 0«nrBP V. cgroFiatlou. JubdJee, 
ethers, to appravaE appllcsutL EnsJ^-o, 

Bdt lil-M. Snulh Qrangc, W. J. 

S5 DIFFERENT Unft^sd StaLi^ 5c wEth 
approvals. Eaplcinan., Box 115-M. btapLe- 

N, J, 

S-POT Cuh fnr wUccEigiM *grlh UO.W 
to >2,500.00. PEelirQi'lp CPpiPB^s'. Vint- 
land. Ti. J. _ _ 

SOtLOUON IfllaPfti. Sryehellu. Nejj! 
Ca^itmTis, idacichuYuo. Brui^ei. KverytlUna 
lO mLlh [LpprDrab, VlklQf. 130 t£] CliCt- 
iDsi 3L, Bcaeilelyn, W. Y. 

Stamp IhlaaBzInCL 2Q WCr}JI| 
25L BtAinp’ Jpuma], SaEaniaaQO. Mi ch, 

FEIEE Barfalh. ]jst UnItwS -StRfcefl. 
BEaDhpfl bouftiL. Approvaia. Beboe. Yoo- 
fcers. W, V, 



LIBERIA TrEaailea NOl 343-3 fO) IDC 
wllh \'4 - Vi - lg approvali, Csrroll'a, 
745A W. 45iR SL, Lss Angel fei, CaUt. 

STAbfP^. fiqpcili sqlijpLIa-n sent on ap- 
ULTOvst, attractive pMcea. Fred Rerihqra. 
3W Oaje. ElpttiuTst. IIL 



wo WE llQ.oa Warth or lup lae only 
Ill«l forci^ slftipptH URtorted and 

nirptctcd {oicuiTy gn bits kpT psp^rl Just 
as receLved Irani the ctiutcrt piLsataaa oxict 
ftth-cr seurccf. Africa. So. America. Aue-' 
Ualis. Cb.Epa. ptiLUpplocs. Dutch thdlH, 
Lod aLtier coutitrLea are repr^firpicd. Xp-^ 
cLudcfl a few gomrhCTPDTatLves, alrnuiili. 
and 4tainp3 cmtAlDS-lp^ UP to 25c gt mere 
eacbl The bLgiesi pactaac af fun In 
itampdom— apd ygu nUght nad sPuiethLhg 
really T-aEilibEif- ! Pl-lCe dnlr Idr Ip vertPUt 
KpnirgTai appllcanEsr McncF back IT net 
dtlithEed. Jamestown BtaoiP Cfc. Dept. 
Wq. 33. JameatiMWh.. Haw York, 



PR££I The Btamp Finder r Bend today 
lor the biff aqw cdltlgn. fully iLlustratcd. 
enabling you Lutantiy to Ldentitv ul] dil- 
Qcult stsuipil Alng Ant ruu;:ket airame. 
Easel iiatihs stamps Ircm BosnLa-HerEeto- 
tlna. UacuLCD. PutLala. typru-S. CEfl.. IP- 
Eluding ntapa. ahLpe, aallTuila and .HLranve 
KeacK. A]] free to approval appLlcanta 
lELCIoaLng 3c postage. Oarrelon SLaaip 
Opmpanjr. Has. ON. CoIsI-k. HqJnc. 



WORLD'S a-m-sEtest alrFPqJl— dtaragnd 

and mpnglb Jitatnpd, Irep stomp IPaKO- 

iui&e. aXeg iriaihiner to study your stamps. 
VLU3 largD culleEttgnf gl* xtomtH irnm 
scarce ggoTairiEi, A borgiLtiir 5c With a|>- 
pravals. Capital QtampE, Dept. liLttlc 

Rgcit. Arkansas. _. _ 

SMOKY MgubLELn com nuem ora live aheet. 
|Dj-ieit D, B. stamp Issuedi and 33 U. B. 
IncEuiUng cgmiPCPioraUvei. qlrmoLE, rcif- 
qiiuef,. gtc. C^coluaz- T5c — To ai»prgvBl ap- 
pUcantfl fur 5 cl Curimn Biarpp Cgmpany. 

^^CESI^r,^ Mmb. 

Lerward Ii.. CaTEiinn la.. Tpriu 
4nd Oat(0d ^tl4^ DA different tmnt Oeo. VI 
corohACjan puter sLsEupa, to aopruval 
seiTFlee appUcanti sendina ig pmtoic. 
Tath a m Sump^, BhrlngEleld-JO, Ma &e. 

500 UNITED Btatcfl tgo- lAg:! 500 D. B. A. 
— abigluEcLy unijlcbed and unaorbed — Just 
as received Ircm daurcb riIssIoiu, 
varletdea. Including cgEnmemnraMvei. aLr- 
mails^ high u|i tb ts oo denoEnina-- 

lLoa1 Pflee QBly IDe to approvmi aopll- 
cflbtfll Muncy back lE not dellfbced. Swan 
^iJimp Qg., MB, DittaJcIlY. N. Y. 

FREE! Ccrnplfltff '-UnltEd SpitEa." stamp 
«*tul«g vtbh l.MO lll>iiiirathoits I Send jp 
lor postage. HarrEH fit Og.. 122 Transit 

BujldlncTw^tan. Mass. 

VICTORY Paclcet free^fhclud» stomiM 
frgm tanaanFlka. Hrltlah Carnum islandi, 
animal, ecaroe faabyhead, eoronatton. esxljr 
VLctDrlan, aJnnall, map simrips, with big 
c*t*l^iK— all tret Bead 5c for pDatage. 
Gray Biainp Caotpany. Dept. PM. ToroDia^ 
Canada 



MEXICO CeasuE commempratlva hI^ 
Iree with approvals. PladoB Btampik 

mi-M Iduhfc tgledo, Ohio. 

WHOLESALE Bppplcmmti 14 dealers 
Icr 10c p<Htage. Hundrede of bargiliH. 
OroLiiDaii SluDfxt, 102 Wat 42nd. New 
Yorli. 

crflTEb States approvals compJolc gnr- 
crage. nne quaU^, attrsctlvi pried. Bem- 
ICL^B Btanps, 42d. Oacanut Qrgxc. 

Florida. 



SEND Pfletaac fgr tm Cidbed_^B^tea 
prige list, Btaoley OlblKiiia. 30-P 

Row. Pfw Voffc- 

CANADA 100 DlEIerent 25g— spptavala 
all wunttiM- LUti, Victoria Btamb Cg.. 

I.QBdbo. 4. Canada. 

STAMPS Wanted hy thuusandi M our 
readers. Your n-d In chla >paee will bring 
>«i some hiCE orders. One advrrt1«^r i^ln 
iSO.flW itsmpa. Writo Iqt pcwlitve proof. 
F. W, J-i^hnsaa. CiassLCLed AdvartUinB 
Manager, Rootn 301, 309 Bast Ontario Bl.. 
Chigagg, 



1EDBBIE3 AND CO:E<tECrT[ON& 



GENUINE ArUans ruby asd. d^rt iap- 
phire. Bend quarter for boLh. Miaeral 
Specimens CCmpany, Bax Phgmlx. 

Arizona, 

MATCHEB. Full books. Ltflt 3c. DavlS, 

4441 beacon. Chicago 40. 

21 BEAUTLFUTf Inch Hlzc ore apeckmens 
S1.H1 postpaldL ArliPna Mtnnral Specimen 
Cp., C hErry, Ari SOLda. 

20 DEPPEftENT CuCtm postpaid. 

gJ.OO. Eulalia Turne r. Asusa. . CallF. 

YOUR Namq gn 1009 book inatchH pi 
cnUactDr — receive 5D — D5D aent collectors. 
>1.90. flxchangb, fios 325. &rcmcrbgn, 
W[i5h. 



EXCHANOE Clgh ior gallcgbqrs, 
eSange your hobby ItentJ fany klndi witb 
lellov-QcIlectgrs thrguih medium of eor- 
respondencE. Members- uamai and Intct- 
ata lilted free. Worldwide memberSblyi- 
Interesting club ma-gszknb. Uember&tilb 
41,90 y«sf]y. PsrlLMiUrt fre«, Amprlcan 
F[bt, Cbaa. Roy, R»r-aentALlve-. 14B4-B 
Ajamed s. L*k evood-I. Ohio. . 

PflCT Hobby prcra1iims“Qend 5c tor 
issmiil-E or cur tieu' Hdbby Maiojdno and 
ofters. Fartmicunt DlstrlbuEoH, Box 094-P, 
pEprArEr. Cg|g. 



NEW — 15 DlETerent niAtcii covers 19c. 
Hax ana, Rochwtfr L, N. V. 



BEAUTIFUL Blones removed from tLngta, 
etc, iqO posortrd 3290. iigvCi, Box 111, 
St. Louis, Mo. 



CFfOBED Match book covets. 100 aU 
dlffercnl II. 90. 34 Roj-a] FUkh cgTcr? 

>1.90. Free list. Charlea Edelman. UilD 
Enjit Mp iCLBvglai ni. Ohlp. 



MATClIhOOK Hofaliy '‘BuLlDUn" mcm- 
bvTxtilp blank Iree, Box ml, Rochcf^t^ 3, 

TB V 



JOIN Ua-tchbook club. 25c. Free covers. 
Box 19X-B. RgchHtcr 1. N. V. 



C.\MEII.AH. FMDTp 



LENSES -w Htw but aHatitty 

chipped. For nvylng. ultra-close-up anots, 

cpoifTUlrLng, EJcpETlnirn.tHl XuntDllCa 

cl Uabl-a, peLs. maklttg EelejatLcto Inns, 
Koduchrgtmg- axid slercwBWIc xlewors, 
Kruupick gliu^S and ■cnlars'lng rDCuSipg a4d3. 
dummy camera. imwerluJ belescopea, photo 
c.fll¥. rtfig aggrprs and many other viBf!, 
Set Nrx 3Q1-H “Ouf Advertising 
IP irP5Ci (go- >1,90, aos-H '^he Oadg- 
ctMT's l>rUfhE.’' 35 kfKcs for 1^.90. Set 
Nu, 319-H ^The Expctinenur's Dream" 
TO lenses tor tlQ.09. All seta postpaid 
with big tffn-pagp booklet ot plans and 
dlrecijE]]i5. SatiaiacCiaii guoriikibced. Ed- 
mund Balvago ComeHiay. 41 W. Cllntca 

A>T^ P .O. Audubon. N. J. 

SlfNb Us your camerw. today. WIU #ebd 
DifruaEd cb-eck by airmail immediately. 
Items held 10 days lor youT apirrgval gf 
gur pn«. Prw eiUinaljBfc— Irade-ina. 
MleKesL prices in tliE U. S. lor photo 

S Ldpment. "Clcv eland *^s Camera Rui^- 
arket."' RotiiarL and ReilmjLti.. 1B90 EuE 

9^ 3t. . Clevelanfl, Ohlp. 

WE Fay top prlEcs tor used cameras and 
phgbDffxaplhJiE cqulpmEdL Turn ycuT Idle 
camera, enlarger, prtntar, lopjiof. de^olgcM 
Ing EOLiJiPDiEDi, Etc., Iptp cash- Just send 
UA a lUI. cl vhat you Jiava. State nuke, 
model, age. candltrop- W«- •will write 3 W 
at gpDi;. teUlng you what we'll pay. Fre^ 
pars your iLit today. Scud Xo CcabxsJ 
Caipcm Co., {Ptuitdgraphlc H^qusrtera 
ainCE m0>, 330 B. WabuXl AVfl., Dept 

I-IO'Z, Ohlwgo, riHDotSr ._ 

WE Fay p«ak prlcea for cajngiaa, lensea^ 
mgviE caiiLcTaa, movie projcctaia, movlo 
Icbsea. blnoouliirs. Sell yguk photcigmiliio 
coulpmenl no-WE Write gtrlbg lull partJC- 
nfars and coodltlan or sepd In Tta railway 
cxpnss gglLeet Cor free c^ttemte or C.O.D. 
imh prfivIlEte or Inspeeiloo- Ajemae 
Camera Col, Dept. i But 43rd Sk., 

Wow Yg rk tl N. Y. 

HAKE Money In phi>tnaraphy. Learn 
quickly it heme. Easy oIbil E^revlqu ok- 
PCTlence urnitcejury. Cgmipcn school ed^ 
UHtlOD suCBdont BgqkieL and feoalve- 
meuli IfeA Araericah School of Fhatog- 
raphyn I3ig Michigan, Oapt. M31. Otilagap, 
OIL Uoicilng phqtggTMphg a fsadnatlng 
ha'bby cr prentable buslseaa. Learn at 
home. Easy lUnpIlfled method. Prodoui 
capcricnca unnceeuary. Bend for tree In- 
foroiatlgn and renuiieEqgnta. Nadonoi Art 
a^pol, 131i mchifan, DepL 34iB. Chi- 
tag O; 



BASS Says-; War pmg pr*V^ 

IradenthipL ArcaxLbfe oelecllcc el niiesl 
stiU eameras — ^Letca, Cgntax. KgrelXe re- 
flex. ArgiLx, HEW and CSed Still available. 
Write- lor quataClum. SatiaCagtlnn anar- 
antted gr ygur ui<cacy Tefumted- Bass buys 
'Em, mill 'em, trades 'em Bass Cameni 
CcEnpany, Dept. AG, 129 W. ItadliM 3k.. 
g^l MIgO. HUnCU, 

HAVE You a earaeriT Bend Uin entf 
Icr- rstent number ot our big magaalne 
Showing bow td make better olcturei and 
earn zncbey. Amoncan Fhotugrashf. 1J4 
Camera Housr. lieetaci. 

CAMERA Rebalfidg. Bellows made to 
vrdtr, sbuLtEEJ rE^ulrEd- Bflkun madE (d 
Pt all standard csmsrul United UhhiA. 
Cd . Ine., A-iata Bflmeht. eti lcikO. 

UABHE Spot Igr camETOi, Iehib. 

blnoeulata, movie or altll. aound projec- 
toH. ^nd full dmgflpUOn by maiL gr 
Wirt far prompt cash oner. Over 30 yean 
g[ dcpendabdlfty liuurEfl hnpiarafalc dnU.- 
kngi. Bsh Camera Company, 1TB West 
Madison Btrcet. Dhl-caav- Ihlnols. 

PDDTQ FINIBOING 



CHERISHED Photographs or siaaiishots 
AQlarged. We wlU mako a Ule-lJJie SxlV 
portrait ol any picturr. Original may bo 
□Id and any slu. For irea esbliiLalE and 
detalCii. send picture which we retum. 
Grsnd Pheig 3tiidig-. Qvpk F-k 1359 Grand 
CnbCguroE, BrCEiX, N. Y. 



ElOHT Sparkling 5x19" cntariements 
— JI.PO. loc rooh, r^^prclal 2 inr 15c k. 
Jfxnd colcred 25c each extra. Ten 3x7^ 
enlargemcirts — 4l.w. Jumbcj irrlnia 
nve lor 35e. Ten reprints 23c, 
Eimi]ife_Fbotoa. Adama Center. N. V. 

ROLL t^cvelgpcd, printed, giilargcloent 
enup^u)^ 35c, trial, RegTirLts 3c. Modern, 
UflQ So. fleveatlk. BA aywood. ILL 

FRITU VguT favbritE JitAr^n autbgtaphed 

photo with trial eight expgiurg rtd| de- 
VEloHd, iHcludJnT 19 prlnCo — 35c. HoUy- 
U_ti^, 1350. Hcltywoo d, Calif o mla. 

FHCH Bampln. pckUlbc Ktaliip IShOtd 
novelty. QrabJim. Box 112. Lancuter. 
Calif. 
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POPULAR MECHANICS 



ift BEATmnrL 

priDtfl and two cniirrrnitntq ^kth iittt 
oE'ElrE' 93c; OvtptioLg Ml, WcwthtrCDrd, 

Ok]w->m'iiia. 

FILM [>c-^'^lDp«d. fl ftJbLini «nl[im- 
InrkiM or IS DpAtklLEll prLcLt^. B £ nappy 
4ici iifilATBEJiicnU,. 3^c. Eicpfinis. tmcht 
OMitact pilDta. Ml album enSaiitBU-ata, 
3€^ txB cnian^tncnca, -4t. Crjital aiudJm, 
1S9-P, RuaJiford. MlftFU 

nLM9"£riLiLr'|Ed U> dAUblc bifC. i e-IL 
3jDc. HqallVt JiU, S ex. ^1^ ripr^t 
quaillF aod iw&t E«rvli:& C-C 

F-birt P Wox Ntt. aan , Wdt CH-Eaufr, Pennt^ 



VeL^X DkIcIv mrinli 3t Rdila deral- 
opcd^ tvg edted priDEa aacti nean- 

tave, Sic. Twa BX7 eFUiraemE'p.lJ a^P, 



HumTTien fltudjft UpinnvLU^. M a. 

PrLI4 Pcrciopcd. i Album e-uiar«enienCa 
er IS apar]eJlnt prlaEa, Ha; t irwppy 4x4 
enlariemBiitg. CrptUii StiadJ4«. IB9-F, 
Ruihfard, MiUrnanLi.. 



34 BI[^ 3park]jpt E-iaJHfiCMuenCa 3VM 
TMUb asmiu- tLcLt nalD developed Sl!S!l. 
11 wqwMUTCfl 14 p. LLciLoii, In d, 

11 SFARKLlNCl LLtetPne prints, a Ik-au- 
tJiut Rpl.Lrviie4 cnEMrtupeuLa, free Leatla^ 
erteiiie frune and pdoto- wiUel valy 
Free pdidta ■Uniiu wltti first order. Ltfe-^ 
tone titlldlM. A-l<iy^. Pm Mnldnrt, 

iQira. _ ^ 

Fll^US acinyilcally developed. p]ui I 
tHiuLIlul 4xB d^JirgeRuiDEx. IQv ewnptete. 
FhotP^rvj^. ICn SJt,, Newark. 

W. J. _. 

HirFRLNT3 ii Fflt £5c: '7& far tL.€0. 
EihlBmua StudUH, Sox 331-C, Forth Am- 
toy, N. J. 

OIL edanna phvtoarnp'hs a fwin«ttna 
lieUiy or pranisblc bikajnAA. Lietru at 
Sway AJMplined method. FrevLoiu 
experfeoce uruiececfary. Send for tm- in- 
formation and rwoirurtEUta. NatJonel Art 
^hcHd. laia MLdkllAD^ DepL 3C3B. CTlJ- 
MtO. 

I BEAUTIFUL Bnlarird prints Inaarly 
poaturd aim or 14 r=*iiLar ptLnta 35e. 
Umnt. r«lLi eoleraed tl.OQ. Bur- 

tim am fll oa , 5B-M. HoflOQt- Sew Vorfc. 

8-1 EEPOSTTRE Fklma deretoprd ¥ind 
flntshtd SBc. 19-14 expoaure B5C, ifl--aS tJL- 
P^rc UuD3- 1UE3U iK, 34 expouirt 31. Qd. 
RrtjrJnU 3 e each. S4 rpprints aoc, aI| 
rqiiA de-nJaped cnluried iQ 4JC5. Send 
for free raalUof baa. Fhelo Serricc. Rox 
HBC-MetropoLlUn Btatlort. Lon AnBclei. 
Co-ltfarta JA. ___ 

4-a EE.P080RE RolLt deTe]encd'~Abd en- 
lerfod inamroeth alH 30c, Reprints 
Thnftr PhphM, Box 48, flootti Qale, Calif. 

IMMlStitATE BcrvJct! .Plcturei retDiraed 
lune day order received- Bmashlng 3ew 
prewar priccil BLxlren runrApterd dsc^- 
led-cdfe Vetox prints fram rdlL, 2ic. Or 
one co4oa-ed or Lwo piaLn eniaroeEnenta free 
with fl deckled- edao- prLnta. mo. 1 4 rc- 
prLnEx from oevtuvej a&e. CAUdLd rolhi 
devddped. Mi£le-E:ye Ucied. TaporatcfL 
Add e&laried. Xa JiA on deckled- V^}^t 
paper — 94 exp. 3Smiii, 4L.Q3; 13 exp. flCcL 
l4 eup. No, 13T, 50c^ a exp. Bantam. 34c. 
Kcpflnta, 3Jrt. 3c each, "^c tiATP mw. ptt- 
lict 3ii5im, S|ni1 Lovu prk»a. Free iriaLl- 
en. AetaEld od regucat. Aiderlean Studios. 
DepL g04. LaCrone. WLj, 

BZOaEST li.Qa Value Id ii mm. ftolatL- 
lea today. 36 iHpanorc fine aroln 

■cplvaemcpix: decikled. rmbaiAcd. tOOftl-a 

And dair. Ekibteen exp<Hur«E T5c: iLi- 
t«n CTcposuTc- ipUtA 54c. Free pialteT*. 4 

CipCKUT^ rglli In bmptifol deeklBd tntL- 
tact fLuiah with etnboeaed Tkde Enariln. 
35c. MallhLg nlm BeiTLceH Box 6440A^ 
ChlCTOO 

BEADTIFDL 4x8 Ficturea S^zC each. 
frOTTi, IIB and. 130 nccAtJvH. 3^'iXlt.|. frnns 
All Other alA». AU wgj^ lUAraniecd. 
Orrjxikofai xrfyLcr, Roll developed Add a 
^erturea 3h. Roll 13 pteturea 4 k. Roll ifl 
pLctprrj -BCn, FnlBrpxinientA on ddubLc- 
trdahL pOrtraLt paper 5X7— 34c. 3kl4-^0c. 
OopkH made from any nLctura TBc. Pielflc 
PhflTo Service, Boa M4. Skn FtAnelscd. 
cal if. _ 

TV?0 BcautJju.1 prlntM Irani each pLctuxe 
OP rol] 95r. Twenty iwo rt*T* df aatlafled 
cuatamers. Quick Bcrvloe. Lrna Ptiotcs, 
Peptn JACieavillc,. Wlncaaela. 

TBILEE Prints eAch gt>od neaatlTe. 6 to 
4 rxpoanre rvllH, 3l3c, 1 2, 18, li ekpcLidre- 

loUs, Me. Eeprints, Be. Fred D. Eut- 
iwiAo., Bode. lawn, 

Bxia SILR; Finlah enJArgejnent — 95e. 
Beod neflativ?. IrTLna Btudlo. 4DB6A tr- 
yjri[r PArk. Chkacn. 

EVbttV Flcttire an enlargement] 8 
XpArklink dcCk]e->rdla etilAranxiEiitl And 
leOl developed 35c coin: 118 aJxe or amalt^ 
rr; ealArgr? reprints 5c. EnSorKC Pkiato, 
Box TBID. Boaton. UMx. 



BEAUTIFUL EnlATgemenl tJioa eoeb 
picture DQ roll 35c. CttC Ralf Fbdtoi, 

mpt. B-4. Janesville. Wla. 

ROLL Ftlm developed and li prLnta -or 
A prints and 3 entargcinenta Sic. CryatAl 
Photo acmee. & o s: L. C^rrstal Lake. ILL. 

PHQTOQRAPhV Far plcaaure and phU- 
Jl. Prepare at horn?. Common schooi ed- 
latEtlan xaiJlHcnt, Write ior InforiaBtlOil 
Acid fr^iifcmchta. AmeTLcnn School id 
FtlOtOgTApny. J315 MjetkLEun. 3453, 

Chlawo. _ 

PHOTO QuLde— BCflL Ot Fopulai- Mr- 
chAnLcf Mago^lnc articles on phot^apby 
reuriaktiid in IBA l*«k 13.2^. Popular 
AfecbADlea Freas, <C-43>, 2QQ E, Oiituria. 
Chloago, 

MOTTON PECTUJtEei ANB BOUND 
EqUTPWENT 

BMM.-IBLIM. BUeut^dUnd: a 3] ULat 

subjects. Fliras rented everi'where. Free 
ciKDdaaue I’sAmple dim tocir Oarden 

Sn West, 5ptb,. New Yoirk. ^ 

COMFLErTE'lBUM, 384' ^dUDd. £Ub]Mld. 
perfect. 1^.T5; 8-iii-^3mm. tlLms bouahtH 
aold, EXChAniFil. CalELlo^efi-, .lam-att nlm 
— lOc. lateroatEaiLaLB^ SUiQ Slrfiw. 

BrwrtcLm. N. Y . 

WAMTED— 55MM. fltleut tnovle fUni. 
BolllnxcF. 37*3 Eteco mber. _ Tolrio. _ Ohio. 
PitCEl Movk cAialoki BAmple nim 14fL 

QMdW iil COUipe D l', JAefcspg , Tenn e^MC . 

II DRIN&B "'SilwUe’" lusortmcnt Brmoi. 
colorful titles I QuArAntn^,. LcMulnc 

Fiim s. Nevaa k. MlK Ourl. 

I bUV', Sell, exob'oiiie B.O.F. 4 end 18 
min, JUin-i. BoTHwin UiC free. Harvey R. 

534, Brockton. M m*9. 

CA9H Far D.lm. 1 . prpjcctora, oasM^ post- 
ers, leela. Any emouat, eJee or ro^adltlon. 

Oborji aiontkomcry. Le banon, OhI&. 

aMM,-i^MM. FUma. Fri!« eetaiekur 
^^saDLple film JOp), ^rkwAj Exchange, 
1161 EABtern Parkway. llTwklyn> New 

York. 

OUT^TANDINO BQLEa.*lGmhL FUnul 
Lluij 3c. iJemsai-p isi 3 Stewart. Younua- 

town. Ohio. 

M.QY1E FroJ^larri itaid-, ] am.cn, bauebt 
And xoldr United, Z3M LAwrunoi;. Toledo', 

OtllOL 

EBCAPAEhE At Dhto. Bmin., 511 ft., 
I3 M-: IGirmi.,. IQD 11. H.04. QIajhikui lists, 
jkmpiE, dJoig, Je-nkina. IK. Elralra, H. Y, 
DEVELOP Voar own movies. BAve's'd-*:^ , 
CatAlciike. Premium neid for all 

types of duneru spooLi. Oenero Company, 
Davenport. Iowa, 

CAVALCADE Of bewity, Bmin. 58 Icet 
only 11.55. UaLs Included. Wiaebolt, 

Woo dlMiie. 34. Pi^na. 

I'TiriE WorLd'a □tEAtcxi Passion Flay.'' 
4mirir. 14 and iSinm. Bpeeity tMnin.d dt pfI- 
lent. Heral ar purchase. Include atemp. 
Hemenway Film., 33 F hlElrose Eit . Boston. 

liasa. 

45M?d. 16MM. Bound alleht Projectars. 
lllicLa. SavACEfle. Wa gd cllff La ke. H. J. 

iflMU, FLlnM boijiht. exchAngedl OaU 
alcffue. PAraEuouot, 3331 Ripley. Dmven- 
porC., fag-a, 

MZW Mo>no fUma — Low pricei! Dltict 
Jtoiu lAbomtary,. Free I4ab3 Bergen Fllros. 

Lodi, N. J. 

ALL Mak-ca eamerA ILIqu. 3H ft, 14mm. 
43.05. 4mnL 34 TL double 41.35. Dfivat- 
opJni Irer, ALiQ cninpkte movie suWectB 
ArAllablB. Free catalog. SLar Safely rtlcnH 
638 - ^ Ave.. New York. 



LBAhN Movie profrotloD. maDaferaenL, 
Free catalai, Oivc a^re. Tbeatra liuU- 

tute. Klmlra. W. Y. 

SEND BtAoip Iqt i4mnL, Brntn. eata- 
iofue. BurUDg't. eft Northampton. 
UiwEon- FennaylvAti lA^ 

DASa Say*; LeAdcTShtp In the cine Arid 
la apparent In wAr times. Here ready — 
your choloD of 6 mm. and 18 ram. apem^ 

tALiiS. WrilT Inr quo^latlOQS. Your Old 

equJpmeDt La worth real taanty In trade 
^nenbe please. Or we buy lor eaxh aM 
ia»y JjAiiiEdlAivli' on receipt. Write to 
headguartera. Basa boya 'ren, eclla *em. 
trades 'em. BatLefacUon guarantEed or 
S'fiUP radriEy refunded. Bryss Camera Com-- 
pany. DepL A. 1T9 W- Madb^oh Chi- 

cxBO. lllinoLg. ^ 

□VERSTDCKEDI 14. 35caiq. »m- 
oras. pro>ectoia. fUn. Acei&ijarkA! Haiad;- 
labgrptory dcvelorpLng equipment. Trad« 
accEpEed^ bauffbi Film library, member- 
ship tree. ElogULL'a, 84 We±i 4gth. New 
Yack ■ 

inJNDnEEIIS Of llrLpfUl boaks. Caialaa 
fpE^. PopulAT llcchnnics Ftobs. <C-43l 

350 E. QkiLarlO. DbJcagO, 



ML'riEC ASa MUHILAI. fN^Tlt^rMunTB 

ACCORDIONU; New and used, bought, 
aedd aad npalred mi vhoKrSAle pTJCaa. 
Cail]i and Lcvma. New 84 pakc accordion, 
method 43.30. Del PrLndpr. 347 So. Wa- 

bush. C hicaa oL 

KOHLEIEl'B FraetlcarFjAcua MeLUed. ^ 
volume?, 35o eaeh. Fostpald. 

PubUahera, 1501 East 55th BL. P^pL 

Cbl cAg g. 

NU-fiELVEa Flatrnr and pullBhing^id- 
uld. Bealtvefx nmaki:a.l InsiniDients beaii- 
tlfully. tl.OD bottle postpaid. Nu^Uver, 

^urc™j_l]] . 

PIANI0TB — Free bOOklEt xtianrs haw yaii 
ranj- asrEa.ity improve tcchnlc. accurae^, 
memorising, alantrEadlnE and playing 
through mcniar-muaculAr ca--ovdtuaaaa. 
^Jek rcsuElA, No obtlgaUaiL Broadwell 

Btudloa. DEpt, il l, -CdyrMa. Caljf, 

VICTORY MACCh— Chgirgs and InstTTI- 
mentaL no poatpatd. L_ j;^ McCtiJl, 
Wljihart. i^k.. Canada. _ ^ 

ifliaiC C^pos^. ^dle- ApplEgatr^ 

_I509 FIrat AVc., Aaba r y Fo rk J. 

ACTORDIONS. Huy, ecH. repair aU 
makes. 5111 dJecounC Metros 44 North 

Albany. ^ChLcago^ 

LEARN FopuLar pjmtiol Write MuLo 
Hej, 111-A hFoadway. Ql mdale. Calil. 

Oirrs-tANDlNO BUQtwrttihg MfviciE, 
RObHic Bambaxt:, l33D 48th. D#S Molnes. 

jowa. 

□RCHEBTRATOR PJano amniecnenta] 
spnga written, revised; irrlnEi-nir, neowd- 
kog?. ■I'xplolUttlon. copnlgbts. »th Ceu- 
i-ury Sfiuia, O.P.O. Box JM, Brooklyn, 
K. Y. 

SOKaWRITERa Write to a B.M.I. ami- 
late mUAlC pUblLthiir. PB]uTi.ar Uuslo 
PubtUhera, ITT Bo. Belvedar^ BL\i:fr1irHfc.c. 

Que., ■Caikjrdi 

POma WfcnbEd for mualcal MlUng. 
Bend rrom Sot InmiedEaie oonsIdermUom 
Five BtAi Ifusio Uaitera. ■UQ Beacon 

Balldlpj. BenEon. 

£K>NOWRlTEmU “ Write to^y. Fttn 
bocitJet. plan. Sock Service, 331-0 Waat 
lath. New Yort^ ^ 

BONOWRtTER31 Bend your piS^nxT 
nur gffer aad frfip "Rhyming Dictionary." 
Fhanc«Taph recordu rAAda, Vanderbilt 
Muiae Studios, Box 113. DepL, WF. Uoncy 
lalAnd, N. Y, 

BONG WRITERS I Amarinf. convincing 
propcalLion. Illbbclet. G5. 13 57 M. Avera.. 

Chicago. ^ 

Wanted— V lbraharp, marimba, lylp- 
phopE. Caah. Write. Box 453, WaIj^ bury. 

Conn. 

PLAY SwitLg- aiardg,. twcD'^ mlnut^ 
daily mikea you muter of ppEiailar svmgL 
You p3ay by emr. BIe brier iMAona. One- 
drdiAc, Maiity back guarantee. Fltnow. 
410 Ef. K enni cire, Hgllywao d, Oahfarma. 

SOHQ WRITERS, .^blishkpr and JWtn 
Information bcnefltA you. C, Fdgd. Pitta- 
liiiEt, VI. 

aOMaWFElTER.a — Free book” leiuL 

poeiM. Variety, Etep t. 2, EAtEm. Indiana, 

BONOWlilTERh — SEhd paeoi for ioimie--- 
dlato CHinvIrmtlon And tree ebymlnc die- 
ilutiAry. Rfebmrd Brotheia, 24 WdoHa 

BuJJdkng. Ctileage. 

BOND Fcema wanted; Write for fm 
Jnsiruetlro booklet, outliulni optiiOfiuul- 
tiea, UnitEd Miuk: Corporation, DepU 14. 

Balera. IndHaa. 

WANTEDl LvTlea. nLclodies far aongi. 
Wo arrange, pubilUi] selL Ruperior Sam 

iStuJioe. PassAlc. NJ, 

blUUIO Oocnposed to woncb. Woadeilul 
prepeiktlQn. Dauiff Bros.. Oalikmh, Wu. 

WNOWRfTERS. Write f-or free booUcL 
praftt AhArlDE [flAn_ AlUed MU41C. 3H 
Eait Fourth. ClHctniiALl, O hJoL _ _ 

GOOD Muaio compoHd ta good wwdi, 
RrgLnxId Bekhor, Cmathani, New Jonoy. 

EiEablLjhEd im. 

WRITE aoaei. Bit moact aM repAta^ 
non. Write tor tnformatJaik- J. OprdoiL 
Pub. Co.. 161 K- Hoyiw. Ata., Ctdeagfc 

RADIOS. RUFPLIE.^. INftYHi'CTlOH 

□ENERAL Induabrlcn dual apErd TTcard;- 
|ng and phopiiaraph fl^embly. Makes ro- 
cordlhgs up Ip 10'“ dla. at 18 or 33-1/4 
r.p.m. Flays reeorda up to 13" dla. New 
r-ip orlglnAl cArtnnfl,— whlto limited quan- 
tity taj^EA (4l.d5 plUA c-k-pr^a. Amplifier, 
^^aker and inleropitano not Inriuded. 
Evatuhlrc- Radio. 41u Main SL. Evanston. 
HL_ 

RAritO U^Fvtang hlnt?T dlBiTAmB. cir- 
cuit exinUnALlcm. Boaklcb. 18c, Suprr^o 
FubUcatloiUH 335 South JeffnsHon. ChJcAga, 
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lltVIfiED P]in» li land tsrJEtal 

PKli, WlLtl "AQiUOI^Ullel-ei" — 2&L. Labcra- 
torJn. ]ICt$-C ^^th Avenue^ DiUanJ. 

3. CaJ3l<^TTl»^, 

CKYSTaL !^«ilo fxppnnipnUrE. WrlEe 
HfwlcU. 59 Emai 39tHi St.. STei? York. 

l^OWEST -Pilpca tubw. parta, mev- 
dtiuErs. Rire barjiillfL Mite, Pottirr, 

laiA-r MrilK, KA flMH Ci ty i, Alrr, 

E^ftEPARS TnuTMli Bti^ Idt a writ pay- 
JnjK radlia puilioii aJt«r tJit ObUkIn 

;«tr FCC «Niiinn'i:iBl ndkQteleBtieiiu: mad 
tcldxaEih Uemars iKrdurh aur ri«nc atudy 
GDurHiJi, wrilien for the man. jhu 

IbTiotl^n iftiher DialtianuiLlca. An tallv 
rnd, ruklx undcratc^Qd IdiKlarmte 

tULUOFl WritP fqr Pa-rtkuJflF5. AmCT- 
kiln RAdLq IniLLLUkn ^ ^rd 

Hew YorH,_N,__Y. 

kliADAQ LAbcratorles, Ken\. Ohm, m- 
tftbLLfbnl ]U^D, hn tv bra. p«rl« unobta-ln- 
able cbe^ncre, Hd cataluB- DcfinlLe WunE. 
mt lEielcAhEig 3c VfOSrt&gn, kiumfdiAtn 

anawTi. fti^laccm-cnt taibc- llcla. daEa— 
fle, Next ICT Lsxuejs bulLekm— ^.-DO 
remittance bUnia fZS.OD list new pGrCecC 
PBrta. crliBlnA] fHwkpijrra. fgmir gtwqjeie, 
all tlacAble, standard UBeS, cnaiEileie, COl-^ 

txjite^ Tia JubM - 

B~ADlo"^rv1ce inia and expexlTamitrTT 
Emd Cor ffuj dAEit rndlq wtn]«iLe- Bave 
duaim UEiUcd fudip Cb^ (lOoeiMi, Hew- 
AfL. N. J, 

BL'BINEBS OPPOKTUHTnEa 

AfECHANlCALiLY Inclined ineEt — O wei 
aiid DpErtkEe BeBjcral applilLBCe repair SbQD. 

Compl^ieH lllusLraied eouree sluiws ya\i 
bow. Welding. rcfrlBernitkQEi, moUir ro- 

PEilr, heW Lb irL biishneda, elx:. , all phaacS 

fOTcred. Prer lltersiiiTO. cnrLal/ SupEttM. 

Prpt laa, ims W, CeriLr*| Aw.. CMcagq. 

©■TAfi-T Hpuie Ijipjnr^ makinf statnary^ 
pLAdutA, art Kcmde. EicveltLea, xog-vctiin. 

concTote pottery, garflfEi turaltnre, artlfl-r 

dal nuirble flwrtnjr, bgiiid marble, Makfl 
your own fleslble ibolds. AbbsdBiE Bronu. 
Vaiusble folder ln!(. CreatLre FnbllBhers, 
<P|4jSi ^, Qlenizpg^. JllJnnia, 

MaKiS Money, srll cveiydar ETeetln| 
ca.rdji by !□■]], locallr, fiend quan:rr--rll] 
aamptofk EelHiig alifi JurEilstied. Piirtina- 
Jnrs free. Harjlion], DDS3-W Lale, ChJ- 

eatPHi. 

MAIL OedeF bealilner's ''BiuLn'nflH 
Ttiopoicnt Flan," '"PrDCitablB Mali a#-[lLn.A 
Ide&B." ^'PTDEltAbLe Mali AdverltfitiLB 
Idcfis''' nbow how to inake the mail order 
bUalBjsa puyE All three ptHlpaJd. -Quar- 
ter. EBtiflfsotloD iiisianteed. MsupLa, 

LjLPiJctEe-. ladlana. 

Karakul Shevp are p7gniab]r, TVrlte; 
AddJs A. Kelley. Maywwd. C aUjiam Ja. 
POnOET ^nvisslEtpl Home ^UHlnees, 
LtokPekue. Aanalinif dctaik. 3e. 
fiervJee |&>, Drawer 33fi, Butta, licnlanB. 

FERFUUERS Ua£e biff, guide aru| 
steady oigncr. t furnish complete detailed 
kiutrpeEJonA. Z>on'L del■J^ Wnte Dr. 
AbtU. Fa rlEWB T Bid A. F-aa-a JeEiA. Calif. ^ 
PAYTTO Mali IsuFines*. ©tirb on'^'abM- 
xtrinff-'''' OeBeriiJ Pil:hlkea.LLan3. QaeinlnB. 

W. Y . 

MAIL Order nararknes, and gkant Bistl 
a DC. wtih rrCuEvd ooupnn. Krvtrcr, IK Bo. 

SecjtfWkfc, Wihblba., K ansaa. 

PAEK PartidilAra 'nf"mreUme tbCBe^- 
ibaUnc ^pdrtunitlec. Orotti SsEes Co., 
J^lfl gi, Aul. RpcJiiater m. N. V. 

HUSTLER WunCcdl to IrvEr-bdueo-, sufi^ 
ply dejnsnd Igr KawlcLRlri nwjnifljtjea. 
□cod rouLCfl oixen n-caTby. EawEelflb meth- 
od!; get bo$1pes«. No seELlng cypnience 

ne«d^ lb nlurt. We aupbly kbIes,. adte^-- 
llaiEif bterstun — bU tou need. Profica 
should IncTf^MC rrery naontb. Low prEccs: 
gpgid valiteei ebniplctc aendge, RawldEh- 
Cc.. DepL 1-63 -p™. T Tee jwrt, Hl. 

BTAH.T Your own semce shop, ainall 
capital needed. Hlwptrated home wurie 
shews how. Pre« booklel. HefiiEreBtlgn. 
flchOTtj^^l_WEBt FJ«s. Los Aniiel B. 

MaKic Vofiir own neHhic Molds Stat- 
uari' Art Onbda. Nul‘eitliB, Artiflgtal 
tale Ftovrm.B, Liquid UarbEe. aAteraturc 
free. Kcbikeb, fl-SJ, Pmrk Rldte. UL 
MAUjOIIDKR Oppgrtu.nl tfftS book. Ibtic 
S ize. IQo poslBBld. Waddall's. 3i^ East 
7&th, Net x ora. ™_— 

OUaRaHTEEP lEvromt] drLhd lawn 
mowtn. 13. H capUAU Do LBEtnwrt. 

^Eiravklle. WlB; 

"^ GKlAt By mall I Profrtsaive Maillrade 

MagaaiEU!- Lcllx hnw, Sample, ]Bc. Roi1:>0Tt 

^r^eee, TaUBdoita, AJubstBB. 

POST-^WAfil atLC-btne. ReLLablg pirt^uct 
prepareti In ynur o»U home. HomlniLl (Oat. 
Ih-nntable Dale value- 35c,. l&i-t Pr^arl 
Ave.i WBiren, CHUol 



START Local or mail order huaLneH 

Write Dunn 'a, DelUlow. W. 

QuicKEBT, Ohoapesi. shortest way“tn 
Jrarn the mailorder bdxiiKss. 4.1^ word 
foLLa aik. HaSmaan, 374Q Ctti. ^p^in- 

natk, -Ohio. 

BDCCEfifiPDL Home buslnrtrt. luaixuo- 
tioEis, gUt^iCo. Wells fliiiipEy. Biw a iJ. a nd. 

3€0 TEfiTKD Mcncymaktrs, M page 
'batit. over AD.OOD words^ ^ postpaid. 
Illness Eocrels, formulaj, whgtenal# sup- 
ply abqrcen galocre. No BdS, meat oniy, 
fihiltb PuliiUce^tiOEis, 213 tOr^toeik, Eira-' 

gw. N. Y. 

PEW Cents square /oot maL^ bcsutllul, 
saiutory, durable aobr-cbvgrJbf. AIb«-^ 
imrly ne# Ji-nd (cuarwilccfl. WooMerltUiy 
Stlapted. for tniill Drcier bL|;Uneu, |n.lor- 
matton and saoiple Tor fle sumps. ©bI^ 
leraaj Salej, Wgrtgndvfce. H. J. _ _ __ 

"JIJPRIMT6" Pot mwllorder iHglEinenJ 
inTeatLgatel M, VbEchgk, iMs Ocrari 

Nfw York tm. 

“HOW To Make BlEtipte Molds a^ipisa- 
ter FEAqties,'' broiat In oopuLur norcltial 
booklet, ZAc. Plastereralt, 14EW K 4am 

fit,. Cleveland. Ohio. 

INTERESTED In ™| pLostlca? Smiii 
alsnkp«d enveunH. Boa isfi^ ObIi^b^LUc, 

T-rifts. 

DlBTRIfiUT£ VitBirlQS, mfneimls, henlUi 
books. WhOlmaJe priegfl, Ns.tlonil Diet 

CoiBpajjy , FarUsma, O reaurt. 

BELIf aiooks by mail Easv proUtK, Lrrto 
Bup plr Co.^ Ato. II, Fr ed e rkkslmfw. Ohio . 
~CUAltTEH3: Delaware:' besL^ ntespAt: 
fj-re fbriBA -CblodtiiJ Chsrtex Cfe. "Wii- 

ml baton. DeE. 

S3 FADE Mail order magiLonei ]b cents. 

Lnrrn Hpiaenbrrg. HoB ovlIle. I1L__ 

X>AfiT will and testanicDt Adbiph lUtier 
and. luminous itaIilI xhines in dark KKl 

Clark Bystem. Eliwood City , na. 

AIAKE Moocr at boibe iA ^paxe time 
by nmik. Write Gordon PubtlAnEn, Boot 23. 

jWw hicfat. R. I. 

MAIL Drdei buslBtsa eoune shpvx you 
bow ig FAsko money. Fpars or lulitlmc. 
Ttacbca profesaJoHal Baail order tcehnJquo 
— noL penny-eatctUEig sebeoinL Free de- 
Ulks. Nolson Do.h 32 1 Boutb Wabash. 

Di'pt. ^C2. Chicago, 

CJBT Iptg tnikll *e3HTW- fTcpare for tu-r 
tnre. Start akdeliEte bunJBesa bow, Bplcn- 
djd Dpo^rLuiilitiefl. tniemtlvu. prpAc4Lbl--e 
PTDi>ositJonB Imipcdlatclr avsJJabfe. Prog- 
T*ixxtve UiLEBi^ne tells rr« details 

kBEl preitiiaiB. birer. Bbebgvjfo-h PqbUsblng 

Co.. Bhtboygftn, WJscoEuLn. 

DRUHKRHNItfifi U a dasease vhldti h- 
Sponds Id ireAtBien.L Medical skill plus 
humscL sym^thy prove suuesaEuI witJi 
llquerr and pruR gaRca. W yfftEl CXPCEI- 
enu. Wribe for free booUet. F. M. Hg|- 

son. The ICerIcy Institute. D wight. 111. 

AGEI4TE — To mall pur literature. a'«d 
p-pnmx, Home tnubucM, UlFWOOd. 1133 

Braadway. Hew York- 

b MOOT Read mall order magaaibea afle, 
ArniBiid Cartier. dSBA North. Plltstleld, 

Mass. 

~ WEBER Typewriter Meehamea fiebool. 
filmpllbrd honiHitudy-rrpairJag Incrcas- 

Ing. Canton, QhJiiL 

FLaSTKX IrtdUBtxlea oflm indvslrtoua 

men an ooportunlty to start a business e>t 
UjeLr dwn, EBanufaelLixiELs art obods. nov- 
eltlts. sentvenjis, eto,. m piastci and tdar- 
ble itnJtaUbii, B« malerlat makes 11 arti- 
cles. Ruboer moulds lurnishgd lOr jpcod 
prindi lotion. fimaJi Investment brinprs 
retuTEU. We- are now pLiMdng td< chain 
sterv crdcTS with manuliclurert. Writo 
for iBigrcxtifiif booklii ataUed Jnee. Plsx- 
lei mdiutrlES, Dept, A, IW Washington 

An. . Hivw York- 

aow AEid where td obtaJq capdfal. PuiJr 
-pxpLaltied. partioulaTi free. Btar flervitJe, 

WapakPEiela . Qbla 

137 WAVE To mak# uoBry^ In homo or 
□iflcp. bufinns ot your own. Fun parties 
mars fret EHe* CW. tli Qrand fit., Hew 

VoFk, 

IhICDID HaFblt— ColorEuI, tlaECdJ Mold, 
brush, spray L CdEDpasiUnn docra. rgbber- 
Uutic Pighdt ParUculars free. Uarbleix- 
Ltitf BerViee. EdirardBTll3c^ Tlllnojs. 

BRUSH PtaliEis outfits cotkneet Id a bat- 
tery. No tankii neceMary. Good payln* 
oui-lEiess at home platlot autdparca, bath- 
TOGoi fiitHFW, bLcyclrs. reneetoES, sllrer- 
Ing Mirrors. Nq xhpp qr rap^rknee rr- 

g vlFFd. OutOts flimksbed. bddUeL 

. KUBBeCal Co., Avb. H, tSecatuT. Til. 

STDHfi And showcards easily and ek- 
nri-Uy palpkd with lotler pattems. Ho 
csEperteBoe- Eieeded lor eiEpert work. Write 
for foL-der. JotiEi RahOn A133C1 Central 
Avr.. ChkcB^ 



LIQUID Mjirble; inaw-Whlle, mkltU- 
cotar-KL aiased, UaglaMd. Cotnpta.lL(m 
Qoiirlpg. Lifetime wesr. Any color Nd 
prlgmies. PiealbEt molds. Plsxtcr cast- 
Inc. Dot laid the big moiwy now. PuJi 
ipfOFmatioa fftVBB rrea, Wnte Compd-Tex 
Bo v 7 M, 6L Louis, Mo. 

ONLY ll.iKk Monuily <rr lt-5q yearly^ 
pays Iflr hrsuch-oj&gq under yiair own 
iiame. Cj^oppralitq Offices. 12Q LeiunBlcin 

Avermo, New Tort. 

EARN Big money Btlvprtrg JiUrrors.~Eto 
kdrLhod, J. E . _ R umfleld, Dmaba. Tfit as . 

FREE Ug-talLa,. home-olILed mail lymincfis' 
Acme, Bo* N. Y. 

SELL VliaTnlpn by mall from yiur hams, 
fiend ifle for eom^ciq information. Wc 

shna- yng how 10 bulld a prPhlJi,Uc bfkSi- 

bms. Caych] Foods. 313 l^atts, Mlnnc- 

OEHillB. Min a ., 

MAKE M-oney at hrme In spareyiue” 
Mailoo-dcr business D your opnDrtqnity, 
BLart wild ax hn|c ps S3. PD. New— aaiaz- 
Inv i^yvtem EJiat works wondm prrpsrcd 
by •catwri. fiiArtllng Ihlormatlon free, 

^Ircd 31-ddaLL, AlBJcsd rFOt Calif . 

AFTER Victory wbaL? Rocwpii bEum- 
cLslIv Independent. rorUculsxx. liuj 
State BeryLcr, 1-i BujEincti, Boaton 14, 

Moss. 

START Bmsll boiriE btixincfs- Valtiable 
InforEnBikgn free. MOFry EnEfTiirua, 

North CbJcagd. IlhnotS. 

MATLORDUR DeaJerrs wanted lor tlinc- 
Ij^ nationwide fesLure, VPiltiiL MabltraAe. 

Bob Ml, Vieltaburi, Miia. 

DOLLARS Come roll I ng la for ibc twi- 
trr mBj] order dcuLsrsL Best sEarUbg par- 
Uoulars Jnci; Swayne, ill3 2nd Av«.. 

Loa Angele^4a. CaJk lortiLB. 

'■I»LLAM”fibt" New 4th qdlllon, 34 
trt*ea cmpoFtunltles. 2SC. MelyJn 
?207 N. E. flkkdjiiDre. Fwliana, 13 h C^egdtL 

MGNUYUAKlTiO QFraRTUNITICg 

DlfiTRTBQTU Real S3 page mail brdcr 
magstine uoder yuur own itamtL S^Ai-e 
time edort mokes you auu^EuI, FartJe- 
Ubirs 25t, Cclco Service. 310 Firth. New 

York CUT, lllL _ _ 

MAIL Order buxlnnq makes mo^Vr! 
PIap for vletory — eiowI Mmgiixjnc. Jnfor- 
mstJiH lOc. Root, Box 343E, Rmklord, 

Ililnol B. 

MOLLkUAKINO^PlasLer CBstlng. Cnm~ 
plete foriHtiLix— fully illujtraled 35c. 
Ideal Scrvl oe. RM-0, Park Hldar. lit. 



Earn MoEiey eyenlngi, copying and du- 
pllcaUag HunJn cartons for advertlseiM-. 
Adie r vlc-e, Arirle. WbxCDiufn, 

Ma"^ MDEiey with our ''iliilUr--E]q]Jinr' 
plans. LlLcTwture Irw. Harris^ 441 South 
Ashland, Lexiagtoti, Krnm^y. 

WORK For youneU, operaie ppcaal 
aiaJhHdef SErvlcw selling money- making 
pLAEis. lonrulas, courses, boake. fiaiapirs, 
Btxmp, Buprrme, U7 East Bkiib, South 
Boeton. Maas. 

MAKE Mairury at home by msir Jatnmk. 
BQ k JWfl, Long BeflEh, Cbllf. 

WOULD You. be nnanclaUy Indepcndrnt? 
Send ww-lcurd for InicrcsUng lileratuft. 
godebert. BH KeUy_at., Nrw Ygpkr 

STRENQTK ALoni^lifl ixrt enougb ia *et 
rou what you want! Read "It It's Wealth 
You DmItc.” Only II postpaid, p.O-D,*^! 
filled. BstLafscuDii aiiHrantcGd. Educa- 
tLonal, .Books, De pt. A, Hooicr, N. Y. _ 

HELP Win uic war flratl Then maxi, 
you'll like illverlnk fnlrrurs, rcDectocsl 
Making sparkUng chJpprd aliuf name- 
plates- Outht prices. Bprlukle, PUter, 
Vm, MjaribB., Ihaijina,. 

Now Id demand — Aslrlngeot rwn-atco^ 
hohe Jhaving Igtiqn. CTOain Oil hAlr EmiIc, 
high q.ualjty. low erst. OuEu-iiatffed fer- 
mulM tA.<iO each. lordependent proettx.h1q 
bUSSneSi. Chgpnmn Laboratoncs. BOX 645. 
Cglpcado Bprlngs. Cg]_b. 

TTfODfiANDfl or urttclca Wholesale. 
'^Supply fiource Directory" 14c, lEteal 
Service, D-9. Park RJdffa U1 

PUBLlfiFT Vour own uaga^iiic. Huad- 
Bcmc- 52 page f-nrenat,. ivcM edited. iUllB- 
LraletL Coel low as fl.CD oioaLh. firL-nm 
yqq pmLige, praAcx, io« brings saiuplp, 
details. Haiionsi, Qrd, Hebr, 

BUTLd fiaEik account, new cotirage and 
bsekbonr, fubgre pucff^ Postal onlugs 
marvelous Ideas. Bhbro Oalea. 115 At- 
lantic. MstB-Hran. N J. 

LEARN MrtAscieEiee. RemarkablE dtug- 
less healLEVg. No ipanlpuliUon. Ho appa- 
raldx. nabellEVBblc DdJnphiiity and! tesuitSL 
Inrirpenslve correapandeEice eoune. Write 
MetaidcDce. Da Land. Ptorlda, 
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POPULAR MECHANICS 



□IANT U!Bj] 3atc MHHUtnc Jc. 

OpiH>rLj»ivlU Ai^LI rrH. HxhE-vrV 
jPM) .D ctaijaX: IndiB-TT- 



EARN Mouej al hwfwl Thfliia^di do I 
"Hdiue Waiter t«lla hoF. 

Samp1«. S9-C. giactdaarfc, Box Th Npi-tii 
Kffli-txiBr. Ch3eago. 

FoaniriiAs. planBh etcl 



■■LUMINOUS PaLfit" ihfcnw in dirt 
EiuSly made. l<id othrf IcmsiLilaB, -nlnw— 
all J^^V-iVLiLklnff idrniii- 

liu) $I.M. RwllvicrinB nairrosi. formula 
aot Id eal aofviiac. a os. Fart Rl Ugf. l^L 
ICELBSB l-cc’l C^erl ClnuGrl 
erP tpjctrudUfiiis SSpC. Dully, Covina^ 

laU . Kjf. 

FOOD DrJsiRfcttnrt yearly by 
Tata. Drt torpedo ahet rat tlLLDr^ 

^cnpl-v ^Tinula ll.OD. liidusLiml 

DiAtrllamcira, 4Ii5 W. Finney, St, Lijdis. 

MP. 

MAKE Fast teUJnt PTOdurtBu Nd cna~ 
emacry. ■"CtieinJat AppraTnl Pflrmulas.'* 
LJtaraluro ti«. EoniiM. 1^. Pt-v}fr lUdaCr 



ii£AL Mandlacturias fonuulaa. Udta, 
li-^CL CmmnlDfii, OUunlat, Dprdon 

Byraguap. N- V 

FOnMULAB — LnUal. h=t- AnikCyiLl. 
Uii^rBiute fre«. Bi^llart, EnBlnerrlnE 

BuLtdiDg, OhL ca ao. 

ALL Fartnulu, WrLio BEF. Room 10. 

HoMrina Bl dg., SprluBfirld, Ohio, 

AUTHEWTK7 rormularr 0G4 pac«a (U- 
lualrntnlK lO.HOQ nuMiey nuitlsf fnrinu.- 
las, KCilpBB. tnatrucLIonEe au^tltuCoar 
SI.OO nwtLJnUl or 0.0. D. (fprris-n S1.35.L 
CataldB, Adams Drawn Company. CbeaL- 
mit BJli, WRA^atihmettfl. 

THE LatMt lornsulafl lar t*ctPTT7 ^i*l.- 
n«a, ram. hotiFi^ anil woititinp. Fall tJ«- 
iL-cnlira. Eroe. Write, IVarren Wnito, IJW 
Coraiiierac!. Dallaf, Trias. 



CEii:nfifiTBT 



LUUINODB PaInU, aample card 10 col^ 
an ten CTni;«. BpectrcMppcK, rifctrafiwpf-a 
IrndLum mUna^, luntlharlaroptia, piai- 
neta, tolQV 01 ten, UV lampa. CatclcE. 
Hammer Latwratcriw. Dmier 1. Qplprado . 
FREE OhemJcfi] wtalflfTUP. ZnpLtac 3i; 
Orechvp^d. Jttfl DppacLway. New 

WJNN'B* N™ Idra tlnnie Labarntpr^ 
CTbcmkcpl and atiparatua ouUHa Eor 
hppip EX^rimEPtliiB. Send fpr lltcr^- 
twe and retail puppiy cauiiPKLie. J. n. 
Winn Oftv. Dent- 5®. J24 W. 23 hI SL^ 

Hew -y otlL._ 

OKEMiCALQ And laboratary apparatue. 
Ldat me. PreTlcas BplenUflc Cp.. ll4 W. 
WMhInatnn. CdiiPngQ, III- 

CHEMIBTRY LabpmtPrT ApWLnqtdS ind 
rhrmlmi^ ^aw indusCxLsI. anslytlral, and 
pxl^rato ^iperlmenta] labDratanes:. Com^ 
plet« chemJcftl labanUgiy ^ipplij lerviee 
jrar corrnipe'ridcAeE sthopt aluaenla. Bendl 
3c fpr free 4£-pa» catalai at chrmclHla 
and apnaratus. Dept. 1M-43, SIclPKlcal 

Sprrplr Co., ms Mt, RPpe Altf.. HccJtea* 

Icr. Kew Yorlc. 



BPECTHOSCOPS: Fpt Qui-ct cfacmLcAl 
snsinus 43.:G0r KutHPE Bom. CaUDbelL 
CalLEarala. 



HELF WANTED 



MEN 3D — 45 Yra. To wprt pti ralltcail 
ralt IwUnir Hcrvipc cum. Those tmder 35 
ULLut be drliEt delerr«l. Job enlailc POP-- 
K-tATit tTO.T'TllnB. i:lccLrLcsl-inr^hD.nLcs| r-i- 
peiience niot^TvwL Also ^iewarda. Galary 
plus all Uvinr riprnsce. Those ihf Id 
ID d'ri war Wots npE cppsidetcd unleod Ti-r 

teasHl. ArranigeincTila will be fur 

PctmhhJ Intftvitw in yaur fLcioliy. Write 
luD details to Peraojinel DeparUnEat^ 
apenv PrPductB. Inc., lOflS WHlPw AWr, 
HPbdken, 14. J. 



AGE.STB WANTED 



W 6F-MSAT10HAL Mpiii:? ipatmp. Ml 
IriendB PutelanddDB Chrli&tafeaB. rdlBloua 
Bcrlpturc clcnin^. h.umo™ts. birth- 
day, sepret pal, paleiPlLC! RrectmE' cords 
and Birt wrapplTiea by the box and In cab- 
J.FWI4— 30c op, IjidlTidiptii ^wenhearL rel- 
atm. EcrvlH-ipen'a caMa f^ialbnu 5 Ap apd 
II.IIO eacti. Request raeDoiia tl CtirLstmae 
iti cand OKSprlipent on approval. for ll 

name huprltibed CbrlalDkaii eaida. Special 
ffet started olTrr. HedenKamp d: Cdl, 313 
Hroadwnr. l>rt>t Mew York, 

REAL Live Mexican JumuLns beana. 3d 
— iSc. IKJ— Me. 500— 13. W. ld>DO--43.tH(). 
J, J, Fron^ S3SP Polm, ROcklpm. JllLP0t:1. 



EXTRA Money lor you. &?]] f or l3 . Pd 

ChrlstniM cards and prr^nal ntotfcpiirry. 
Miraric value tl.OQ Chrutipaa aBBorlmept. 
pthcT money malcInE boxea 3to op. tin to 
JOd'r pront. Friends, QckRhbgrs rf*d- 
JJy. Samp1« on opprpinl. Speeiol pffer. 
^micA. C-recU-kij Card Cp., M-4S. ElnUrB. 

H- Y. 

SELL AlParinfr cbeiPlcaE that HKrcaiDi 
BasoUne ibHeaie. BLif proAla. Bariilgy. 

A-3335 Arctl. Fblladrinbla T, PeP no. 

WE Pay FPU Up fPT fifluVir *1 baicw. 
Bo beautiful Jiiuprtedi tiajae ImprlDted 
CKrutPiaB iaftM. BeD j'pr tl. Vpu mbhc 
Free samples. Chcrrtul Curd Co.. 

35 WlUDP FIlum, M, Y. 

AOENTe— Cpin ippAE^^It'a ucf— U' a 
hail Eycryojke u-ants racilauL pOas-Uc 
nlAf^uu PE [pyed. -Dtue. CPUiriLaslonf ad- 
vanced. We dfitver. wrilcrt, Condgn. So* 

i&'l/irpnce D ai- by, P erpaa. . 

QUICK flimU rarpJpB^ rosy, Shaw 
frieudB. olhetp Dueat value CbTlstmaa 
oarda with name. 54i for £1. Also jamoiio 
■''NnrtctArl'’ 21-ptLrd St Chri.HLmBJ| pjoorL- 
bieuL Up ta pfont. Other OASoit.- 

menu— cLfL vmipa, everyday. EamplcH on 
Hpnroiiaf. HcrEclArL Adams. DtpL 
Chlcua n-. 

WHO Ts cpinle card in eft- 

VGlape, ta make you lauah. 

Fast ]0 d otlLpr. Three MimplM and dls- 
tribuigr'fi pncc? 25c cpfcn, H[i.-;kcll D, 
Bo 4 'er , P.Q. Bai 14flS,_Fort Wofth. Texas. 

CilRISTMAB' Cards-^i] 50 for |1 i^lh 
aendcr'a name Imprinted. Amazing values 
ort quick ejLsy c^derjs. ALkp JCoal-BcllliiB 
box aaswtmenla. Oeaeraoa auLh pionty. 
No experience needed. BampEea on ap- 
prqvn], Cardinal -Crat tSfncn. DcpL Jw. 

cmtLuiaatS, Ohio. _ 

^AHT Yflur own bUAJrtKjJi pn Pqr cant- 
tal. ALwaya your own boss. Hundreds av- 
fruflc- IS.ow to SJ.OO0 annua] ^Jitw year 
afCjcr Fear. We aujjply atocki!, cqujpkPElit 
on credit. 2t)0 home necesalMes. ^Dlnr 
experience unneonHaiy to alarU Wondrr- 

fUJ PppP-k-liLi.pJty Ajp PFn plEacant, ProJIt- 

able bu5lncsH l^ked world wade indus- 
try, Write ftnwlriffh Co.. Dept, 1-U-PPM, 

Free ikDFl. m. 

HANDY Hair trimmer, StUrt Ihka wild. 
TrLms aa roni comb. Savee barber UUa, 
Bfimples arnt on trial. Kidiloe, 123, Ai- 

ran, Ohio. 

AT LaSit.1 SpmELtlipjR- ncF nnd srnKq- 
llonaE Id Cbriatmoa cards. AJkmskng ''Al- 
ette" curdSr Like emtiy oji MiDllnss. 
Hevor bulare pHered. Ge.u orders 
fienuilful Sd for SI cards, name jmpriaaWd, 

10 otlier aaiiCTtm.cntjl. BIr- pcp^t^, bonus, 

BampLes an appravAl. Ftiro Cp., 3013 1^ 

enst. &rpt. ;S3. BZ. IfOula, Mo . 

Call On friends with sen&atJonal per-r 
soba] CbrlalPka .1 cat-da— 09 fpr on. 

Forsoaul stationery- Also matniilc-^nt 21 
card. il.M B.™a-imriat. Froflt 4 Qc. Expe- 
rience unneeesaaiti'. Bamplcs em apiiroval, 
Wnltaw Srown. 235 Flllli Ave., Dept 

Z^34. Hew York, 

FUN For puttln-:, tinrsp rarinj with 
cards, play your ravorLtej let the cards 
decide the winners on the worid'a smalJcst 
race irade, £0 Hdrata, 5 mew J6c, ]^s 

B5 1, V ancou ver, Cana da. 

*" EFT i1 1 Chrbtma± card aensatipp.1 Hew 
'^prla" 2] -card oisDrlment leads Id TaEue, 

appeal, ^lla 41— Up Ma Hip, Other 
lastn-sellint assertmenea. CbrlaLiuiLa cards 
with name BO tor II. up. BampSee od ap^ 

E rpval, Chillpn OrCvting?. i-lT 

tept- 2^ Bost oik, Mass-. 

AOEKTST" Your Ic^ cheet with name, 
sddre^ and. zccLal security number with 
full dotxlL 25r I, o, Haoks HtKr Co.. 

HEBIflimvkIle, Mo. 

FAST ^rllinx mllkLiry InsIgnLa. button 
Upllab, COISHpaet. GaippEc- 25 p. GE-cO^clesi 
fnsoet rcpelUnb lotion, pure while, sam- 
pIb J5<. curded, hlg demao^. proHlablc, 
Chapman Laboratdtkea, Box 555, Coloradp 

flprl n us. Coin. 

fiBLL Ch^lalmas oards— Make ezira 
maney. Sd gong^oua rnldeK with Dame, |1. 
BensAllonal sclEing 31-card boK, M«iy 
other blE value aaMCTtipehta. Up Ip 100^,;- 
prafkt. Experience Lianecea&ary, Free 
samples. Sou them Oreellnen, DepL 507, 
Mccpphla, TL^'pn. 

BIO Bargains for big pronto. Mrn'a 
rued panl-^ 11. pVerCpnEs 50c. 

i2\'2CL, Over IPD aensatJionaE values. 
Experleneo iinnecEssaFF. -whoSt^alo 

catalog. BuperlcTH ISBA-JB JcflcTsoa. Chl- 

caao- 

EXCEf^LENT Sideling for printliijf .‘salrt- 
ipM. Dcc^lcahiunla name plates in £ma]] 
quantum. Also, make uiDcifir ^ipplyiriR 
Initials OP aphiincblles. Free ^atapleH. 
'■nalco;'' 1153 WnxMogtCD. Boston ilVh 
M.0£B. 



EARN $5.-tH Sellltig Jd- bOM£!i iien.i:Btian.al 
new CTbrlAtmas deal. Sample prepalU 5lh:. 
Cbis. La±c. 5530_IHih, Jamaica. _3, H. V. 

FLAYma" card 'game, proat 

Bample gams 35g. Box >13. Denver 1. 

Cglp- 

CHHI^TMA^ Card% Ewn 13 an hwr. 
T^kc- prdgn BalaE-e IroaP. fricnd-i- Ml ex- 
ipjkxile- f-uldtra With paJUe $1. Frtx Uuit-- 
plea 20 dcsigru. Amcrln'E fastoit lo^Hine 
£1 ChrlStmoB fcOdcr be*.. OgaL? Bflc, ^ulla 
l-l, RcqiLiiHt sajnpEea today. Suoshioe Art, 
Dej-it E. 115 FuTopd gt. Hew Tort ClLy. 
“ f LATINO dutAts lor autopAE^. reflec- 
lors. Cbpncct lo a batten- No t»nka 
b^i'suak-^j'. "Ptefc ■aotplc bOOUkt □LUk-' 

Bietal Ca, A v e. H. Dec atur, HI 

AGENTS, mg line iDclumni lobd prod- 
ucts. Fast sellldg premium and baraain 
doalx. Low prJ<cc3L. fiend eavd. Eor big Crtll- 
at offer vith glTL Ho-Rd-Cd, Z73T Dodlcr. 

SL Loui s. M o. 

gold Lac^urred wltidaw aign le|L«rs. 
New styles. Absolutely beautiful. Free 
FRipples— uialggue. Atlas. 70*l Hjaisted, 

ghiriiKP. 

AOENTB— SIN-^ BroAt sclUr» gold leaf 
window kitcT*: storw and oragM. Fme 
ZbiupEeS. MrLalUe Letter Co.. -13B>B Nerth 
Clark, Chicago. _ _ 

FREE Water and our caoccBtraten. 
mokrg Qavdta. lalLatu, ahampoos. 72 prod- 
ucts, labels, bottles furnlsriod. Qualco, 

E^H W ao Rusecll. Urlrg n. 

WHOLESALE Bouroes. S05.01H articles. 
Free directory. MiiywwdcL J-133 Uroad- 
way. New York, __ 

ELITE CbtlcetHm. conUInx 137 Plans far 
starUng vvn fa^ialn-cafli h.-ojite. oEbcc- De-- 
Bchptlvc b«4felct iMft, ElJte OOL, 111 
Grand, gt., Hew Tart. ^ 



DO You wane aRtntfl l6t your proDOfil- 
tlon2 Your ad In this sosce will uEaeo vonr 
message bofero himdrcds *1 mto iieetln* 
f{L:;C-^rllLn[i picduata. Mr fotder "How to 
Betura Agents." Ls filled with progf. I'll 
aladlv send I'nii tt c«py Eree. F. W. Jnhn- 
i^an, Manager ClassLbed AdvrTtlsIna. Pop- 
ular Mechanics 3« E. QdiatLO 

fit.. rhlE-ag g.^ __ 

AGEN'IS; SUunpkng naiaea «u P«c:krt- 
kc 3 ^ ppg^c^icita. SiMpIe chedc with your 
name, address. 35c. Blamplng cuthCs. 
Emblem cbockx, chcdc-^fobs. ammo Platn, 
Hart Mfg. Cg.. 303 Dej-rsw 3t-. □radkljn;i. 

N^Y. , 

"profit 200-200^. ArUitle cards, 
ClicLitcriSB. Everyday. WboJ^aJe. Baju- 
plcs ]5c. Associp-ted. Dakoitn^ Bdhtchem, 

PE^nn.. 



CHHJBTMAB Cards. Make 15.50 for 
raoll Irn 11. M atisarlracnta yuU .Fell, Ftpc 
£ amp10B ■Drut£tandhng 50 Icr il.OQ name Im* 
prlnlcd CBTita. UnuanoJ demand, WriUi 
HevTant P. Ellb, D ept. P.M. ,_PUm aik. N. J. 

SHORT AOE Of new spark plural Deal- 
ers l^iylnx tnllllnria -m rwullL- p]u.is, 
Ib^own brands, nescly flbJshcd and pack- 
aged. lO.iHw mile- FURranti^, "want dis- 
tributer ihLi tFCtliory. Standard Pari 4 . 
3033 M ain. Kansas City. MO; 

S-tlLL Art calendars Ititurinr ggrgcims 
artists' moelulH photographed in nude col- 
ors. DiggHt commissions. 5 assorted 
samples tl.CO. I4 ■Morti’d. *3.5d. Mm^y- 
bnek guaraolee. Ray Regers. 505 Arbug # 
Buildro B r ook ivn. New York. 

FOWKttPUL' Mile 5treLetierl IncrEwx 
niLlMi««->wwer. 150'^ profit. Ouaranteed. 
Tbermedx. F «rla. H I, 

HAND-PAINTED Wall ploquea. 13 dlf- 

fSTePl nampln il.CO. lOD uaarLcd |S.DC. 
QMuri Brl3 Br Datlwfly_^aL_ F_a_ul,_M3nn; 

BIRTHDAY, l^ri'diiy and chnstEiitia 
cnrdJt fur iLgEata, Btoffs and orcaniaaEioiu. 
1l5ig Fifth Btreet . Fhll adelphla. 

sells ltSC]f-"NrW,. 151 dlJTcrent, pn- 
trioL^e. fiut seller. You silting pretty 
quick, with ovrr 100^1 pruflL A PruLcetJur 
miariTitH. lJ1x:Ta.l aambles postpaid 34o. 
Epeclaltlos, Box KHp HrLsbiri, VirBlnlti. 



mcn-GR-ADE flALEBUEN 



EXTRA ChFlitmofl profltfi — Bend Jar free 
copy? 1013 wiigl^aJire catalog, 'caturing 
kmiirlnb llbr^. box a^sorLinenta, crlcndarm, 
bJcLura, g[-L‘ellELir cards. Biibstanllrl uroC- 

nsl Eincq. 135 Nort h Wells. Chic agg. 

advertising Book I^EcheS. Akucr- 
Ica'a laiiesl maEiufacturer of union label 
boak matches. Fast selling line. Largo 
sales prr>duclng kit. Sample matches. 
Coduplete eui cxtal-ag, 17 color comblna- 
Udhs makes selling cost. Commission In, 
advance, @uprrJor Match Eumpaay, 7530 
Grectiwcod, DepL M-0, Chicago. 
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SEIL£r VictoiT. Bcrviw. Mq^ArLhiir. ftw«- 
FiTlt. AmcrjcuEL Ant, nJl-k- tHkuncTa, blur 
fUfck ikEiu til Btcfu. Lrowy, B Weal Broad- 

Way, Nii* _YorL 

Bl 2 c^miTilEEtQnf. 

furcunheil. Wlilnw proipnqt. Wnn- 

derCul ildli:"IJn«. ^eU pL-n£Lb, Cpwcmt^. 

jia E. sqr cl Sufrc i, New Yort, 

BJULEi^Mf-'N;. liaV4 rni niDncr [naklTiB- 
PlrfEiLnj;. Fiti iniQ Wjir prpiTftm. Old 
profTwai™ ftmi. D?pt "'P." Bui 392, 

DiLIm- TfitM- 

ADVRRTISIKO Ib&tCtiEl— Wijrld't 

luntcnl ""dlrcieL atUInt" bobic iFwtch tw<- 
torir C-Jftra udlviinDn Ciuh carnJPiti- EmiLLtlf 
^rq ?vcrv IrtK ^ buALncAa. Men or womecL 
EKptrifDce LunttifiscPiry. Full, bart Umt, 
Ldw prLcn. Kiih qunlLlj. QulcJt dE]9v- 
cncs, Pww«rrul pat^R>tlE^ <Ubp!Ijj. Sp«:Ia 1 
dife&Lgbi far army n-mpa nnd rm^nl ttft- 
Uona. hrpc*t&. Ttn kJt, ItubrueUanfi. 
Match Cbrp. aT AnarLn, B423- W»t fQlti 

PI,, D r pl- E-ft, C ALaiO. 3l. 

WE Purnlih tnpitaj' iiBd tjaJci you If you 
h[ivp B| liiat * Jn-mira m buUd 

|ipuJ3 table buflancH af r°br n^n. Na Mpa- 
ntncc- ar ti^Tentiri'eni rL^ulrtK]. WLEionw 
M«qii±ntnt C«fti^any, WlnanA, Mlun. 

EDi:t7AtI0NAt. A>'H INaTRUCTlON 

NEW Wi'Kotn WBnt^ ta re-vrlt# IdBaa 
In ]aap«n. DiBfvLnn, bouk^r uplEcupd 
apportuaulT tv ’"brEut intAi" praAtable 
vrLdiu AeM. Ruati paitcaT-d Tar frw 
laJlft. Camnnt Wrltfr'f Bcrirlcc, 51C-P 

Haath ^vrptJa fa>, 3t. ~LquJa, Mg. 

MOfJ-Kl!^ICiENTp Hi(h tdiapL CaU^te. 
tarafcMJOLQal Hiunea. BuilaUc. lent. Oapi* 
^ City CpUb dp. WaaJilBihwi-5- D . C . 

EXCE^IoRAl ODpert-unity. OTMmtfl 
a colIwUoFi mncy-cTfdJt buFum. 

Ir LEBTued. MUby iniLke t&,CKH yEdtly, Lip. 

Wrl^ Cole AMMjatw. Byraciaat. N. T. 

W^Dija'c^— E]ecta1e"'arc. Lc^rn proflt.- 
Bb]c tTAdr qulaktr bhr-miBh P-ctMuE pmc- 
Upr, IqdLTLdnal Wrld^r tlixtruct-L-(m at 
Laj^ coHt Dt materials. Fu]] parllmlan 
free. ValuRblc wn1dlq.f leanniu bodk SOc. 
Habnrl WtldLtiC BbX M-HH. 

Tro y. Ohio. 

REFTtlOERATlON Ertrppilim MWtie- 
B«ak3«iE. frcT. Trainkiitf OEu^rtmetiL, 41Q1 

IVeiit P TC-a. LiOfl AElEOiM, 

U-E A dewtor, LAafn chlropnijcEiii- Pont 
^qvlnk urar-eafiJoia. HeaLdeacB wurao 
(inJ:y. writ* lar calalfif. Tc±fl* <Xhir^ 
praoUc Cattrfip, San Frdrd Fuk,. Bau. As- 

CHHUn. T oshj. 

kRORTKAND In Itn Sample, 

^‘^-War STStCin, SyrnEme, H. Y. ^ 

BECOME A DtKhFT Pf FxychOlbfT? 
fF^, la, I Ttajch ooicrot of con ten t men t. 
hippiaeia. mental. ■wairLeB. Pms 

book. CUUtiBe ol nciLycfnal TruitL, &B5E-B 

RpFE-h Aihlaiid, cn icatg. 

YitAft'3 SiCocQbctBhlp In AMocmtiiiii of 
AniEfJcan Wrltcrj looIji |2.H1. IneJudea 
¥t*r'M aabicrkotioai id "Amral.'^ writers, 
fwiipfrta, liQtibjiHta. ppcwfEOrLlty aHken 
PiaiCBidDe. Eop-y; u.on 3c ward>. 
tirm o^rilAi:ii.tc rbr fraraUna. auiomahjlc 
prH 4 alLckEf, caioLal prcH ciird, comirue- 

tif*r erttirtsm. Cajh in *rt your wrlUnr 

with new tnrLhOda. latan^iOT proinJorEiL 
pEoplc. Qet pflum Id ihaw^. inEm, etc. 
Jodfl new. Melrln C. Ctipfctiill, DlrEctor. 
Sft MtiFEOto, PMadc p a S, CwlE, 

Unde EUyt DJAFTFRiFiTiied 

yiawufi aiud^ 'bilirooEia cmirne, pdn^Md, 
o®]y S3. Ludwli's, &32 Oenry. Baa ^an- 
cwcd. 

^ DETtCTIVE Tiaiiaihg. Phillips &ECT«t 

Servkn. 1911-B North Kcnnetii. Citato. 

IlLlnojP 

mEE Infortnatkon. AoiaiJni now, ra«y 
•way to BuroesB. FayohaLofflit, Elioi. 

Dg mre r fl], Mora^Q. 

FREE L4*t. world's b«t tothiUcal boolcj 
far Jaomo trslnlnk- MtLH^ tll-P Sa l&ear- 

born. Chkcajto. 

f^EARIf Arnature windFO-a At hattm. 

Uft-iiP Ug; qione>'t Iri%'c&Ll|LaUf. Fraxeo-^ 
F.D. Uqt. [1991], Zang I, Ban PrAnrt^afh 

CaUf. 

UEOICAL. Laboratorr leahnioLstiJ Jn 
grrtt demand. We iium rau Ln your Bpare 
Uoie. In your awn tiairie. You oan pru- 
litt while ttuHyJ^. Wrlin lot r»e eata- 
Ipgue. imprslai l^gehnlral InaLltuti]. Box 
Amlin, Texas. 



aUTO'OWNERS OiiLde tour Car dr- 
arrJbgri hundreda of almolo rn^nln. jtiarL- 
outB. !□ iEt ipotit MLt ar g&B and tjrea, 
tl.ig. Fopiklar MecbanJfa Press. 

BM E. Ontario, Chlrago- 

SECRET InmUintJon- EsTierlECiee un- 
fl#«a*ary Detectavr p*pilcuLa:e Iroe. 
Ooam WAiFiet. Mxiza West Ngy/ 

Vort. 



RADtO Enilneimni. hTMdHB-tjdi, serv-r 
icjna g]rctr(i3?ic=i., aTUllon. marine and 
police radio tuutJnt thordualili-. Ail ex^ 
penses low. Ck^-cducatlortal. CaLaLoB tree. i 
Ehidjg Irutkigte, Pgpt H. Val pn rajBO. iniL 
OpOl? “'UBed'" cduoftlLonaE books on atJ 

sUbjECls bOUiht, aald, renLcd, rxctinnEtd, 

BaUBlacUon i-uaraateed. CDtnplebe- de^ 
tailB and Ol-psae llLuatraUid barsaJn oat- 
b1<v CrgE. WrlEc Nglnwo Oofnpa.ny, ]3], 

South Wabash. C^cagb. 

' ~HQUE study couTse^ druidou therapi'. 
Fm literature. JnsU ot Druni-csB Ther- 

H.pj, TninB loWn 

yRUNKENNESB In p dtitm Which M- 
apandi Lo tremtinenl. Medical skill plus 
Jnuman syrn^thy prove suHesofuE with. 
Itqpor and dniii cam- years eip«rl~ 
ebce. Write lot free bbaktet. P, M. tUtl^ 
JOEL, ^e Keelgy t n itlEute, Dwlghl. Ill, 
ijQDKBUmi CDUne. Lfxk. pEcklo.?, 
key nttihg. flic; ll.iD prepaid- liocle^ 
nbitOi, Ckbadlatt^ Team 

eHORTRAMD^World'a Arat acientdne 
analysis. Bute giildr to atl edueatlon. 
Invention, deBlinlna. cOlekgtiiiy, $1.09. In- 
^tanUneouB rntmorj SHlein. Representa- 
tives wanted^ Uiht firatroi, Hydo l^rk 
Bank Bldg.k ChleajiiL 



CARTOONING, COMHERCIAL ART, 
!illDWC.kRtl n'KlTLVG, SIGN PAINTING 



CARTOONING^ Ilh-narLcia btn|.rEea, PTxjc-- 
Ucal — inexperulve. Jcibti Warred. NTSOft 
gfiiiiJi, ap^anr, Waih. 



MAItE UoTioF by osrtwnsi We'll show 
l-QU. H nrl mad, ~24M W , Lan peln, Nsta-. 



CARTOONTNO Course I— JQ Ellustnted; 
lessouu, onincr 909 sketches. il.Wt pos^ald. 
affontes fl-ftFdlo. Bar 9 93 . FnAad*TPi.s. Catlf. 

TJUCKB Chalk ■tiinls. Catalog Ido. 
Baida The Citrbx>n,[il, Odikab^ Wlnebiulki- 



ADVEnTlSlNG AGENCTEH, LETTER 
WRITE Jtij. FOR ADVERTISERS 



LETTERHEAD SpeclallBtS, excEdfllYO 
artist designing. GUI^ Box 914. KantsTille, 
AlnLauia. 



DOLJjAR-aETTTNa Letters, powerrul 
direct mail advcTUvIng plannrd. ^tteiu 
O^takli, stami^. Bradley, 3939 Morx. Chl- 
eagg 49.. 111. 



advertise PrafltnbEy: 1L4 rcaohns 

9 rtHHl, 0 H)i Busday n-uwausper renders with 
3i-WDrd sd. Newspaper, magaxlne. mail- 
ing-list raubonk, free. Chkrica Advc|lkx- 
ins- Aghboy, 30-PA WeBt Jaekiibn, CliicajOL 

ADVERTJBINO Pla^, any ■fu^eilleei, 
lowest rates, complrte agionciv seryloe. 
Sklll'cd od'ceT tin Idle; — E dercha.ndLxLn.E cnuc- 

ncl. Ral^st and booklet, entitled "Ad- 
yeit-lBdng Results For Sain" free-. B*kcr 

Agency,. 9302 Ptid tfE. Qnaaiia^ We brUka^ 

ADVEFlTiaE — NewhpaptrB. biagaaines. 
Puhliiinen'' rates. Martin Agency, llflR 
Madlsnn AVrnqe, Nf-p Ynrk. 

CG^IMERCIAL Art. idverUalng lilui^ 
trSLlorix, any purpose. Trndfl-nmrk, let- 
terhead or label designing. Reasonable 
DtxlgD. Gmahft^ 

“aTw'ORDa, 3S Newapapera *3.09. Good- 

al L 37 Gardner. Vallejo, Calilomla. 

"'free— N ew AdTerUaeri Rue Oulde 44 
aara. IuCliJCl« everythlPi#. L0*c*t latck 
K H. Brown Adrertising AgeiMiy. Uer- 
chanJIsg Mart. ChIcawL _ 

FHEE^“Amiifnr Mew Bb^''-^'PToflta 
Prqm ClawEned Adi^crtlflng."' TeUs how 
and what lo advertlae Be aura Id read 
this book bofore you Invest one cent in 
AdverlUlng, Remember— IP* f ree I Write 
for your copy now. F. W. Johruan, CLlbsI^ 
Aed AdvertlBlng Manager. 290 Eiut On~ 
ta.ri& BtrecL ChJoaiQ. Gllnolai. 

ADVERTIBEr 3t Words. Hfl newma- 
pm. *^49. Lists froe. Advert-lilrur 0u- 
reaU, 4&I5-Q Cbtcaje QrOVe, CtllagO. 

ADYERTIBING Ftaced aO man^ncs. 
pflWTpaperi U.3.A-. Cabidh, Lbw«t rates. 
Free aervlge. IH^paiB cstaJowtrio. Baker 
Adyertlilng Agcn-cy, A^W W. Madhsah. 
ChleagOL 

BtrsiNcss Ecnvicc 

JAChlSONVILLE. F|a.. mail eddreu 
iJ.OO mbbthly. Your mall received and 
forwarded dally. Si^ri Mail 3orvl{^\ 
M, Jqe1t5qft%'llle, Wa, 

yrzw York maJUng addjo&B Mte pPT 
month. Details lOc, Atokt, Box 104. 
ATuiint VenlOrt. N. Y._ ^ 

WE Collect notes. Ac^OUPIa everywhere, 
No cTisrgc- unims ccISeeied. May'S 'Codiec- 
ban Aaenoy, Bobiertetu Ky. 



ELAWKIKS Mall Service. Washinatbti, 
D. C., receives, reloi-unirdii, buoiness |H;r- 
Minsl malt. 12.09 monthly. No. Tf Ron^ 
dolph Plaee, (Lfttcra. poitcards mailed— 
JOe, 3 lor 39c tEikik,j 

TYPEWRITERS, BOFLICATORS. 
OFFICE BEVIEES 

Typewriters, Adder. itiJmEqxrwph. 
multi graph, ■ddimfoaraoh. Srnd lor tree 
||B|I of maetuii«s that will heto you at 
half unoc. Fruitt. 30 Pruitt DIdk,. Chi- 
raoD. 

JICBRER ETAMPS, office STiPPLlk!^ 

□NE tin* ISt, 3 linoa S4c. 3 Unu 25e. 
ExceUQ Salei, Dept. B. BftX Kkj. Hhrove- 

poft. Loulaiana. 

J LINES 39e; CUlttlQEled, likdeXed. 39e, 
S^guatuTOfl 11.40; Btarnsrite, Wauwatona. 

Waa. 

KNOB Randlfl. eiiflhlaqjed . 2 tln[?B 3bc. 
.3^r\*c- >5t*nap_Wqrtai., OentertMn-Lr N. V. 

3CFERIOR. ^Tlim lines 39e, foar 4LM;- 
Dlothlng markETii. -ILH. Blocum, lii 
Bradley, Peoria. J|L 

PRINTING, MVLTIGBArmNG. MIMED- 
GRAFUiNG, GUMMED LARELii 



DISTINCTIVE Printing — Builuejis 
farmi,. letterheads, staUqnrry., loLderii. 
etc. Get aur guotaUon on yorji' tuinGag, 
Free cqpy xertlce. cnq.Fwel, samples. Unit- 
ed Eotertirisea. DepU FM-3, Boa W. DOWU- 
ingto^, Fenna. 



MIMEDORAPH JQQ- Lelun or uruikx 
postcards fl.oOL Addltiobal boplu ioe tier 
]W. No Lln«i»(i limit. Dallar Letter Berv- 
iee, IM W. wuhicLttPri Streffi. ChlgflMFK 



m LUTTivRKEADg And 134 enveLopes. 
II. H prepaid,. Gaap Prixi-t Shop. Sox IM-I. 
Muskogee. Oktahobia. 

FLaTDLEBS BmbDMed: letterhead! 
$9.09 pttlpaid. FrintdriB. mUltJgrmphLnH 
reasDnable. Universal, 203 Avou Avenue, 
Ne^Tk. N 3. 

109 3^1X11 BOND Letterheads and JOQ 
onTTiajjfa li-DD p»LpanL Hero PTOd- 
ucta. Box 344, Fuaxautawney, FecLna- 

printing. All kind-, best wark. Try 
E^ardsJPi™, J&aiT Fllbe rt . PhliadelpLila. 

iuo S'.itXU BOND LeiiwhnwU and iM 

enVelOJM 91.00 ^tllUlld. BcatieVklle, 9Ul 

Wes t_HDM f xM t . Fhllad HEl phia 40 ._F euna . 

IMO— 4*9 CiaCULAHa For gi. Armaud 

Cartier. 604A N orth . Flttsfleld. Mass. 

l,«Kl''GDdD Bu-ihias ba^ |3.25; iJHM 
^3.70. Ban jock, PreelBind- Fr-nngyivmiUa. 

CENTRAL WeBt Printers— Leadki^ uaSI- 
Drdcr pilnteri and moLlajs^3S34-P Jack- 
spn, Chi™po^ 

MTMEdORAFHINO^Letlers, prlcelLBla, 
formulBX. hiutrqcUans. LaWEa-t prlc^, 
Lrin'j Lettel- ahOp,_a'THi_ata iltDn, Detroit B. 

MAMMERMILL Band itPUanrTy. ftra- 
spnablc prieca, flahiplea. Oobth. 202Pa(r 
Hernarido, MUa. 

OFFSET Prlntlna nfcanxmiJeally reprD- 
dueea yaur pre-eaL ietLerhead. 1 , letters, <d- 
flee forme, mapa, music. env«Lo[>es. Mod- 
ern LtthDgrInl. Jpgerinq. City. Nit—ggn. 

konCEl Aimy. Navy. Marine. CoMt 
duard and prof es* I anal atabouerr; 29f] 
band lettfftiead* and 190 ettvelppes tpnnl- 
ed with your service infliinia in rb/al biu# 
il 74. ll»9 buslniw eanU ft .44. l-ntm 
FraxiXXmJa bend letterheads or eikVelDpeS 
H.W. Jack'a PrIaUng Service. Box tilfiO- 
MctrgpellLan ALatJgO, L<i# An-grlr-. Calif. 

BETTER Grade printing msenabLe. 
l^UmaCe- an anything. ImdOmic Prm, 
Leobla. K. J. 

400 FOUR lUne mimmed Ktlckcn. 

Uie. Maritat Printer?. gati.na.w, M3eh. 

WANTED Printing of all kinds by ItiDii- 
sands af Our readers. Ynur ad Iti Uils 
spare will bDiag ymi nmu nice orders. 
Write tor p™tUt|i erPOF. F, W. Joliii-oh, 
GiaselDed AdverUBibt Manager, Rbom 3H4. 

MO East OntarlQ Street. Fhicaga. 

PERSONAL. BuBineaa stationery. Small 
niiuUtiBS rnsDDable. Samplea. □Tuydwn, 
Aux Denver. CnlnruhO- 

NEAT Printing — MulUgraphcd. letters. 
CarelwlSy ptsnnKt »pd produeed, Baraplee. 
Are PrliLtefs, BrcHtw opd, Jyid. 

THOUSAND 9x9 ClrculHra: advcrLIaln# 
eaids, 13.95. Satriplea. Repoo-tcr., CtieCaea, 

Ok lahoma . 

~idd 4-LTNE Atiekeri. SSc. Fieu. 749 S. 
Flymoulh, RocheateT a. N. Y. 



3flA 



POPULAR MECHANICS 



PRINTIW QUTFITS SUTFLTEA 



irf^PEHSITE flx9 FnnILiLff prm. Dc- 
tiilft Iret. 6h.Dp. DturuitiJIfH 

Jj&uulinft 

PRINtl^PLi OutQC» ud bumLlca. Bcnd 
;;(4rnp tac 4rCiiLi OT (UEnB TOr CVinpkte 
fcus^DlF botit. Idti 

w-]l. M^JJdCT^, Cgnn.. 

USED Prtu«E. tiEW. niWJiia. Uflu 3c. 
j'urpiKiLiiih 6 trvlij«, LciFJiviUt Fran*. 



FATENTf ATTOftNnrS 



INVEHTOHS — FJnL tlilnra -comf nnt- 
Vpur nagvr- iDwnriil i|ECLi.rLnR: n. pjLtfnt 

on yaut tEiVcnLicHi ^3 ai^uifJiac iulL Itilgr- 
niation cut wh*t I 0 ebo. diir two tjcwlw 
’■PmlMt PrnfrcUnh" abJ ■'“Wfitn and HUW 
^o> S 4 ;l] Yinir conlALn thks Jn- 

(cirriMiH.-gri *Tld Other ticlnllil tLati- Qrl 

JnLbhtKLliiL«]y, ta|{t:lh£:f ^'Ith iiUf 

-Evirtiincf' of invcntacn" mrai. They cost 

rcu nnthlna. jap VKiimif riO gbli(Blpnn, 
Write now tc- Vhotde J. Ei-em Co., JIuk- 
btero^a FalocLt ALtorno?^, 7D1-K Merlin 
Pi_uS_3rtl WHhtngton- P C . 

INVEKTOPL5-; Irfurn' now— wlttieui 0 *- 
liifiilLOa— hHjiW 14 inTwXMt wpd flfH I'bur Jti- 
vGDUon. aecLire Tree "Record or invcis 
Uon ' lorm lor c-fti-abtlBhhnrr dalo or Four 

inUehtJun-— uiel fm: bcM^ "pB.tcn-t Gltl^O 
1 or ttie Ij^veator," cocilalnJnf eodtijalcte 
mrgrEnniton nbonC patent proocfture and 
wUliLff ln.MvnLLAiu; jUiuUalkna over lAn 
t»sic nureh^nJcftl nvovemcfita DcEaT nmy 
be cmtLj. Foi* broEQptv, cordldxniiul jtrvicr 
—write — Clore-nM A. O'Brlon d: Harvey 
JAcOLaon, TtmlsltituX Patent Attomeya. 
3JJ3-J Afla inft H uLLfli ng; 1Vas0lH4riO«:„D- ^ 
FATKNT3. FrOffiptSW uilirid. Wil* 
iTcd E. LawEon^ 1521 BtitEt N. 
Wn^lythiCub. D. C. 

^'UiVRNTQR'S □uldje.^' IflO ueclkaniul 
Di-ovomrcLtB, rr««i advlaea oa palenlLni, 
HcliinB knyvnLLona. Fr-ank W. Lcdcrmana, 

]M ^aMftu_Btpe^ Ntm Y ork, 

FATEPTTB-^Trade Biam. PreLHnJnAty 
■advacr. book and diad-wjie Jorm Itdo. Per- 
iervire. Irvjna L. MvCa<hrp.iv. 3i& 
McLacnlcn Bids.. Wo^tilcLitjan. D. C. 
BeaiDk'red Palenl Atlnrnny. 

L. F. RAHDOLPH. 3M-B CoLinnblftn 
Hidt., nataia, D, C, l.ow coat, Book 

airf inlormatlD Ei frec. 

FATEPTB. Protect your IdcA by occurs 
Ickg irre "Proor of InvenUnn" folder, fis- 
CrP'lOPa] penlOiiAl JtrVhCE. EkitahllahL'd 
19D6. E. E frogman. ffToodard BIUf,, 

~Waflh]ngtoTL. D. C„ 

3i?LL ¥4;ir pHtElit ItiroORh P -finaJ] clAAA-i 
Ifled Bd In PoouEar McctiflELlcfl, Many jn- 
VEKLbatfi have foiind buvEeii In fiU.& way. 
AbK me for oroot — I'U aladlr send it to yoil 
F. W,. JehniOQ. MaikAKi^r ClovLidcd Advcr- 
tlBlnr. ^ E. Ontario BL. CtUcaao. 

FOR TNTESTOItS ' 



IHVt£jrTOR3- Learn now — wlUioitt oh- 
UguUon — Iniw 10 iiFMect and seLt your In- 
Tcntlon 8 «iffe Iree "■‘Record ot Inven- 
t]on" Eorm lor f^tHbluhlng daEc of your 
jMventJodk — and. rtc« boak “Paient Ouldo 
3 or Iho inventor'' contalQznk -cdmulclE 
qnfnrraauao about putf^nt pioccdurc and 
seUkOI kUVEncJniU:. Deljiy pka^ be COfiUy. 
For proknikt. oonndenUal EEtylce — wtLic la 
-Clare- Ace A. O P-nr-n * Harvey Jacobson, 
Rsf iBtered Faum AUnrkkuVR, 31A-J AdaiM 
Bmkdsnjt- ^MTiington. D. C.__ 



INVENTOH^-lnlnripatton on What to 
do first toward Becurlbs a poIepL on ynur 
Invention l« of vltaL SjrporEaEice. "Patent 
FrCiE-teElOak" and "'Wlrn nnd 1g $r|] 

VOuT luVSnLiaik"— Iwg ?pluB-tiki rJCttl/ kl- 
liutratrd IhoIih — OR pladn luily wbat tc tta 
and o ]□■ rrmrr, Oct this Inronna- 
Uon quietly loscthsr wnki "EvldtnEc of 
Jnvcn.Ufln"' forin. All three will be uept 
to you free. Wifhtr JjnmrdliLLcly |g Victor 
J. Emna dc CO.. RcRlFilcTcd Patent Atlor- 
nryn, 322-K Merlin Building. WashlnBloiL, 
C. 

iNVENTOFLai PaK-nted or uflpatrtilrf 
•wi' pr^omotc yo*if lisvenUoii, M. HumpKrlEa, 
t\2 Ota a Bldg .. FmiadclikhJa, Pi-inna 



DIRECT CkUiraiU with inamifactnpfire. 
free detallA McCQnn-cIhPclertnann, 16 IH 

Jfhirt. Detroit 19. Mlclilg a n. 

CAN An LnventOf tn^-r nigpjry today? 
In Ibfi alone over A.QfSfi asalgkirttcnljE gf 
UkabSAEs a Aianlh Were made by Invcnlors 
to nuinijracturera or Indivlduali. Thin 
Hhgw'j today's derpnnd for now paEcnted 

invetltiOAii. Wrile for our (rcp lioak. ^'Pp-p- 
iect, Finance and Sell Your Iii^'enltcsn " 
Sprcial form '"Indention Record' alao 
knoJlcd free. No DbligBlkDiii. McMQErnv A 
Berman. 121 -X AlbCie Bbildltig. Wojilihng- 
ton. ]>. C. 



T SELL PBtenldL EfitabliBhed In IW. 
Charles A. Boott, T^PM Gaxson. Ave.., 
Kwh raier. N. V. 

OTMFLI^I^ loTpritorn w:rviw. Write 
P.O, to 57Q1, lA ABggim iA^irCahr. 

INVENTaRS: ManiiEacLiircn aro buy- 

mt patented or unnatented Ldc-os. write 
JnvcEthcn BufcAU, SlUfdrvant. DWT- 
CnpnH. iQWa . 

INVENTOMr New Pill Italy and com- 
inhrd-ak InMsnflotis urgriiLly needed by 
aLanuroctuicro. Write lor pAru?k 4 Ljiri, 
Chartered instkldtc, DepL -l-A. WA^hmi' 
t™. D, Cr 



CASH Fnr Dractlcal IdcM ond knTEnifegu^ 
Mr. Ball. AB-Slll Plcojiant. cmcaio. 



INVENTtDhB WAXTED 



INVENTORS' CuporEiiDlly— Lane Fa- 
cLPlE coast manuEacturcr with Iron, alu- 

mJniini and PLU.L-:njC5ium, and pcririBjient 

nioJd loujidrlcfl. and large pri>ductlou pia- 
chlnc thwp mow on war vgrick will 

consider, gkt tnl-altj' biLiit, laechantwl in- 
VcAEJOrn nf Vdlume oaEu pnuuLfailkUes- far 
ImmiKLIatc or nofil-war ^aJe abd inabnEiit- 
turt. il^allQnal coverage. No cngJncErJniE 
or LOoljpg cca-[ to you. Ducrlbr- ipirntlon 
and lisefl In llrBt IctlGr. Devulotkintni De- 
partment The Kinney Company, Z^lk N. 
AVe., IS, LOn AitgeJfJ;. CahInriiLa. 

fHVENTOHBr HaV 4 JDU good natenl- 
atl^ Idi’iis? WrUt Mr. MetzJer, 11 West 
42nd. Nuw Yoiffc- 



INVENTIOX^^ nought, sold, flnanfcd. 

? 3tented, unpai^Pied, no adviiTu;? charir-i;!!. 

nvckktion Balrw Cwnpany. iians-halt 
BulldaPg, Pl-t-VrliLrid,. Ohio, 



INVENTlOKi? Wanted with nosiwar 
poulbltltlf^. Wiilo P.Ql 31oa- 5’ldl. Zjco. 
Ao ce^rt . Cali f. 



PATRKtEESr rree bpokiet. "Sellln? 
Taiir Imepban,." tE^lls all abOdl rIghL way 
to market your Invention. Inventors Pat- 
fnt Ekchang^. 1133 HTCad^ay. Srw Vnrk^ 

NEW Frnditcl. Idrils. A r^pii-EJLtiEn irmpp- 
faetltr^r wilt Cakr±ldEC new paCcuEabla 
ilttiLs iikrrlpriihly g( for mannfac- 

ture and. dietfJbuLloti lu the altcraft. auig- 
motlvc. marine. iDciiutriaJ, nr household 
Held. Ideim; will be purchased outright or 
on ro^'alty it accxpl-ra. Write bne^y thc 
pctiire flud Intent oE your Jdt:a atid. it in^ 
lefEaiingr We wiM vend eoifiptcte iDslrvie- 
lioia on hov la bu!hti.IE. full details faf 
lair coniidcratiign. AdtlrEsa P.O. Box No. 
iT0i, FtiLlajJelpli ta^ PEniLn. 



Wanted — M ew tools for autbragtl** 
atvd aiTcraft wgrli:. Will buy paients or 
dcsliTiE uutnem or on floL-thc-^ coglj;, 
detalh. Tools bLvLsloo, Box 5d. New BrLt- 
aln, Cotin. 



1MV;^N1‘OhB: Have you. a sound, prao- 
KJeat idVetitian for .:;a3e. palrnted OT un-- 
palenled.'^ U eo, write Chartered InsLildLS 
al Ainericwo Invcmors^ Dept. 4-D. Wash- 
Jnwton. D c. ^ 

WANTED— Menlgrloua patented. Utl- 
patecited invculiotiS. Booklei, releteucsfi. 
free. Invention Reportar. 5D-imB- So. 
r^rflclij:. Ohigagg, 

CASH For Inveniloaa, pateated^ imoat- 
ented. Mr. Ball, A-SMl Pleasant, cm- 
taaii. 



PATENTS FDR SALE 



POSTWAR Priming will pay usr Inveo- 
tlgale, PIus-EJd camgaunrh- dLEpr-ruer de- 
livers tmJEornLly, coLitinucaiEly. T, Faja* 
nen. PTontlln Mlnr-. Mlnh. 

1N>"XF5:Nk1Vu ciiFtn-in. drapc. shade 
bfOekeL Paunt 233D-7I5. BamdoUat, 348 
Twri ri h at.. E I y N n . Ohio. 

PIPE Plug ■.imclum. PilLcnl Or royuSlF. 
Save lime, labor and no waste. Speeds 
production IH>o^> In shipyards. 

PL-J 3 d]]]g. Write R. B. Wt^llbam. 1415 E. 
LI Bco ln Ave.. Fo aca ioula, Mlss. 

NO\"BL LoeJcIng jrflf-nllne cap. FUs all 
tttfM Jigit truefc*. Ko keyi. no rlijetrlcHy. 
tie ln-iiallalkakt, Via be btadi; lO fell for 
miD dDllar from metal or plastics. Tri:'- 
hiendous sales possibilities. B«Sc 
prnE^MiliDti- Ouirigfii at royalty. Worth 
Invest lie ting. M. Nufhaum, 61^ Bowery 
5 t, Akron X Ohio. 



MANCFACniBIKC 



MODELS— Ernall Ibt Tnanufaciurtng. 
Metala, plasUcfl, etc. MlEbufn, Buelinjrtoa, 
Kk-H lucky 



HFTjFFIUL iigakx gn hsindretLx □! lub-- 
^rlK Calalag free. FopiiEiir Mechanics 
Tc&s. IC-131, 2Sb E. Ontado. Chicago. 



MODELS AND MOBEL SUTPLIES 



K1T3— 13. 8 . army hatl-lrack Lruck 

tl.5D. 3 '.3 Inu anny Duck ii.MJ. zg"* 

dlrlrlble Sl.SA. Big list auupJJes llh-, All^ 
^t^ak. laf p w»l L adce. ChlcakO. „ 
Catalog id En.gLiie 5 . 'mwlct"rak]foajl 
auti|iiL«Sp 2^ rcftmdtd. Rgu'urdcd^ AZ4lf 
HorUa Aaniaiid, CbJeago. 

MO-DEL Kits and supplies, catalog 18t 
^Lewg PllEHJ Oo.. 1443 w. FnriaL l■EEWD(■ 
A V e_^_Ml I w a ukg.e_4-_Jft; Uc 0 nsln. 

BHIP Model kibt and Hltlngs. CwmplriB 
line PLs-ber taodel yariit- equInjhncilL All 
fieuchei. Plshcr. Marine Mh3c 1 and Ideal 
kitS; flttlriEa- and blUcprinlji aL nl-andani 
prleea. Modi complete stock Jn New Eng- 
mnd. James &IIm ac ca,, Inc., 22n 3tate 
Sta-eidt. Ho.«iietL. Maaaaehugetta. 



railway Mpitcls. Cflmpkte Iprir In- 
forinatjlVC caiJilqR3 Q gauav, 104 pages, 
35e: HO. la liBgea 15ifL WaiiijerB, 317 
Erie. Mliwaokgq. WiMunaln. 



SHIP Mbdels and ^achl mipphcs com- 
plete. Lat(c 04 page eatajqgktP TOc Bill 
WJld'a. -G-l^ Eaet 11 at.. Hvm Yoo-k Cliy. 



□D^EE CnATTBHEy 



Se LAWN Oriiametil: patterns 35o. Oiiitr 
patterns; 3D"-30" high: Dutch girl, Dui.eh 
boji', pltaic, bull icrrl-on Mesiwn girl. 

Mexjean bqy, dwarE, peniuln, flawi-r girl, 
]tJc each; J far 2 Sc. 'za novelty pat terns 
38c. AIE 92 full elie li^Llerns Sl.^Kl ixnE- 
^Id. 8 lrpthcr. Box ^-ED. Bcilngton, 



WILL Sell set little used pover tools. 
2 moiofi. Morgan Ciemcnla. Demcrpglia. 
Alflbaj ua. 

ENLARO^^ Work.ihflp drp.TlFnis aiEtP- 
malleally. Ellibibato sduarcu. £2.08 puni- 
paid. tSTtallB EUme. Fantotraphs, Mlldib- 
ina Mirh 



CATALOG: Toots, cleci.1 trajiafera. Pit- 
Icrna novelty Enmiturc, lawn orDamenls, 
Hi]hDUPC.tra, lettrn; Bnct kigjnrrB.la. OihcT 
Lnea. Acflelei finely llliiatmlcd. Wnip 

Wo-Het a h op. _ A a hbum. O eora la. ^ 

SqUARZKNOTTERRt Make belU, hand- 
bagE. etc. Quality/ cord aanplos wlUi eai- 
alog. free. Beginners book, catalog and 
aainptM Ite. Bpcdnir RcRulJir t| bfwA 
with iOc beffliLDerB outnt, all for il. F. C. 
Herrig Co.. Dept. J-41, i2l Bands Bt., 
Brgptryn. N V. 



TV.ATCUE3, DLB GOLD, JEWELRY, ETC. 



CPALB. Biimple papket tfi.bft. Cata- 
logue free, Nvtman Be ward, MuHHoirne, 

Australia . 

WATCiil^, ParU, fbSls, Jewcliy, dlB- 
meiidi— bouHhh Eold. Caialogu«. Gatcfl, 
Box lOPg. ChiCRgn, ^ 

inOflEST Prices tor old gold— Mail vmjr 
trclh, waEches. Jewel jy, ilH'* CuLL POjiJk 
value mailed day ehlnment reccivni. Bat- 
hxfacllDr. miAranlecd nr articles CheerfUll.V 
retumEd;. EtifermaLlon free. chl-cAgp Gold 
flmrllLiiF: Comi^-ny. 3l>Q-P CliaHiTilAia 

BulidJug Chicago. 



TOBACCO, ^MDREKS" BUFTLIES 



CUT \o«r tlgarelle hih-^Trlal packaae 
mild, arnDoth. navcrTtil ahrcifded ciKarrLCr 
l-obacco u'ilh micnmed napor-E. enough foe 
fifty dsarstlH, ZOt. Pete Mobn-Ty. Pax 
EflB, Qwemboro. Kentucky. 

FDR RALE^MIACELLAVEDVS 



PRISMS. RadJiim, noiLtomlcal charlE. 
Gclrncc^-CuRurie, 3815 24Ui Rlreel, Bait 
FtlLPclsCg. 



W'ANTED^MlSCELLANEDIia 



' A^rr .S3 Cnhbrr short or long nmmu- 
nlbJon. WUt pay tl 2 q.[HJ per Gose lie, DOB 

i^hclJai. Distance no barrlci-. -Cadh wait* 
ikiK-. PcerlcM Vending Machine Ownpaoiy, 
228 west 42ftd stfeet, New Ygrk City. ; 



HiGHI:BT FrJccfl for used sign prcJcc- 
tots. Write. Sign Pnbllihlng Company. 
rarjpJngt-pfl, MlMOuri. 

WaNT^: Automoblte catalotpi and 

boot and tnaidnc engine eatnlDs;;. Any- 
thing prior to 1^38. »ud fiat dl what veu 
have. D. Cameron Pfvll. 140 Wfjst On- 
lan o. Chi c ajEQ 

ACCORDfDlf — Any eendlEJen. O-kve de- 
scnpiJon. price. Chaton, GOU Blue Island. 
Chiraifb 

GASOLINE And oil tankB. 5890 gallons 
end largvr. 8 tAnhopf. Wayne. pCnns. 
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MERCTTRY 



fquJ-cisHj]Ycr). 

fn,din.min, hlgti EwiI 



fttec]. bLi.bkuf]i, pujdia^^ tu anF gtisFititv. 
Write for MetallurBL»l Prod- 

ucts Cfl.. "JiUl ^T\d Wqore SC!»., PhiUided- 

titiljL , PujiiLt. Ejtlahljalif d 191B. 

WB PiLF I'aiJ *c]l Ecu- auFtliiiir F'lrU 
tfl ocll: t<KilBi LcLitruraento; J-owelr?^ "er- 
errttiLng." iJdblKrs. IW Uorth 

W^aii. -5331111180. 

m^:bcury wc (.i.m 

mt Kriumd. V/rneja Meia] Co., Blooin- 

Jnjitp n . _U)i n Qtfl . 

"CA^Ei Fw UES4 □ptkuL. COKbant^l. ici- 
rpttflc Q^rddb'ar 

MadlaaEi, CHJeaid. 

FfLlLKnN'AL 



O: 



"OnuVED Lettett" giUdif youi Hand — 
[□lead:/ £Stuki **— Ivrlten 



iimpnt, 9, St. 



MO. 



HAIR FallLtiJ? atf^? D&tldruEF? Vftite 
TrlchoLo gl^t. Irfj-M. PniaJiiMibiirB-. ~N J. 

BmrH And nwinHiir riKordi. nJ1 
fOT pri!ial ni Ati^- Unclattued mone? and 
hilra wanted leewrdjir Persons iocnlfd. 
Bureau ol hworii, 39S WnahLoiit^. Slfi. 
ChtpiaP- _ 



PSYCHIC PatwF 
T-zhUi Avemae Kortti. 



IOC. BoOblLL, IDD& 
Naghnttc. H. Tcn-n 



P3DHEA3I3 8lktfcrcr»; PkKqcoJ tl» 
hC'n. evn'Ftldni' cIee [atLcd- 
Dee only u dJr-Getfd. AppLr rx- 



brouaht relic! 

Cqatliiii: Dee only U dJT-Getfd. AppLr 
tEnailiy, drlra quickly. cobTEnicTi.i Tr? 



rcfiEtt^r tl I^iiIe LciccattEig & C4tit! 

WrktE: Pl aacQ]. Bok las. C!it¥f]Hnd. Ohio. 

ATHLEln^ Foot nillrErcn!: iaronta Qiin- 
letcs f^Kit i.rEE.L[3LEPi, btLcifi rElLEf whero 
otbm Cabled. Bend tl lor flURnrntecd 
fHubCs. Brocks MCg. CflinpanY. Dok ii2, 

Kartlgrd- Cub a . 

calling Hair, 1'^ caujo and preven- 
"Alncd In a-Fi anfaftnaiivE, 
pamptiLEt EbEitled ''^HOW 



lion, tfl tiillr eitpUlncd In a-n anfartnaiivE. 
and educRtlon^r pamphlEt entitled ^"How 
lo iCwp Ycjbr Halt Tit NlDfly." For tT-cE 



copy wrltE, Jansw Hbligo. -iiia Paiiirtli 

Ayo„ Brcpklyp. M- Y- _ __ 

DRUNKENWE33 la a diBfwu which te- 
ipOkidfl lo treatment. Medaut slchll nlLia 
human Bj-miwithr prntE aueeeaatul wun 
pqvor and diTUi cjAea. B41 ycor!i citkei- 
encE. Write lor free hootLEt. P. M. Hel- 
qan. The KnlriT iJMUtUt*. Plight. Til. 



I-CVE tronger Frc-l better. Free charL 
Fajreltild Cwtipany, ML VErem], Otiji;i, 
UBRAPY or ITKl tkiDE and labnr ehV- 
Ini Jdeaa for ereryone who lues looOa. 
S*igp TdgtW toj- WO. 'll. '*X 'l3 li-Jb prr 
.ueL Pinpubir MEizKanJcx Pt-rs^B, IQ--Ub, 2Cril 
E. OtiLarLo^ cn^le&ga. 

MIKCELL.XyEOtJS 

FAlJfT — Sore nuancy, lallon palL, 
CWICTVIC nr floar. wall. dcck. PWCh pfUnt: 
dark green, maroon, grey, t^.TS. SururLiE 
peckacc— t] Dd. cgntAinlnf 34 t^-pt. cana 

E«int aiad rLiatnEl amidTl^ eDlnn^ Eputr-^ 

nlent bo l{'z galliQiu. Made by AmerLca'A 
lancet paint fHcbory. Sxprees ahlpmcnt 
□II Ly, No C.O.D.'^ 



ark-l, N. J. 



Paint 8hacl£ . New- 



BIG MaU for you. Lateal nkonemBklnf 
gfEcn. i^pporlgnatlC*. co-EjiLaF^a. iiuic^n-uikEB. 
K*mc limbed In dJreotcey JDie. Ideal Serv- 

Ice. HB-M. Pftric lUdac. Hi. 

H)0 PATRIOTIC? etigter^, ■uertEd IQc. 
MaiWQQd, 1433 A NOrbh 15 m, mJwau tee-5. 

MAKE ¥GUr ow3k flhavLntf bream. 
Enoum EHWdcr lo meke elr ppnnthq' -kvp- 
ply erm prepaid for Sftc (coLil>. Ccvlakg- 
tgn Onmg^y. Bqk sssi, Dallaas, TexBA. 
BamplMi lie e. 



WE Buy, aell and 
yelue. old or 

PEirnLa EO iTEbr] 

61. r- — — - 



_ __ ic anything uf 

new. ircQ ba- Can uae 
^ Eent ufl. otBB. Bex 

_ MatUiewi Branrii. Louiivilli!. K r, ^ 

MAKE Taur gwn pblnlino tuba. -"PlaaLo" 
method, lapiple. prerLicaL. No bnewr 
cbeniiiia la. AdayaeTTlGC. Argyll^. WiaeGnaLo- 
MEXICAN ' Jumpkog bEmna. j®0 — 44; 
2flO— lli xomplea. 35t. Bcirol, BgX 31^ 

Ottawa, 113. . 

RECEIVE M'iilla. ma-ffiXiiiEH. Hamplw. 
Your nani'C Ip nuidEiraiiB vnalUng llvba ICd, 

Howard. 39fl B^uad way. New YnrlC . 

PALL- WINTER Oarden preifila. MaiiGhu 
Chinee cabbocc-^iriMlurea elaAt- weefc^. 
31X1 B«ed Ug, OKCdEEU, 139 H. Main, 

Okba. 



, TtUaa, 



FT^■D Hhlar'a name In opi* BIhtE. Antas- 
Jha, nncaunyl Til shew. 19c coin. Rtamp, 
MarloiTLiT,. Bgi ^^5Q, 3ma Juan ID, Piierta 

Hlrg. . - 

tX.PEilT ALanretdct repair. Prc« *^tl- 
tnnloa. BrcKrti. 51M B. Eiabe, OtUcaio. 



PUBCRA3E By malL“-Aj 1 odrr tlbat 
can't be beat — Triple coneentrated prf- 
Ibme ul Yery high quahtT in one ounce 
iHttle, atlraeUvEly uucbrq in hojidiOour 
gilt box, JunUae or bouQUEt edof. Do ngi 
cdnluiE thU with other iwirfumea. Frice 
peatpaJd knrluddni baa. tl.3!k, Lairu^ Corn- 
panj, P.O. BoK 34<D, Berkeley, Calltenita, 
Dfalrirt OikE . 

UNPAINTEP Wall plaques, 3D dlffcrenb 
ubDplcrB $1.90. IDQ aos^ted 13- Dll'-. OirianHi 
A4J Broadwa y. Bt. Fant. Minn. 

FEATHERLIKE. ClOfler’ ihiVltii. At- 
rMhniEnt fit* 3-edge B*fe^ J5o. Agents. 
lOo. Adjufltrlte, 15 P.IC North 9th. Cp- 
lumhuB. Ohio. 

TTHUSDAL NQYeme*, RAPoplec ICe. Mod- 
ern. Pox^a^ 3 1 atlaik D, Hew ¥pA glbj^a. 

NEWS WritET* and phglcMTapben plcAse 
write IMt-R Eleventn, Waahlnjbim, D. C. 

DREAM Bbot 31k:. FrcE acrYlw gtJl-dft 
and novtl^ Usta wim. oedEf. Tbrfkn^a, 
E*knpu>p. Vlnrtffl^n 

FREE CalaEog of Alaafca novelblEi. 
Ala.ika Speclaltws Company, KetchLlan, 
AJaj fcB. 

AMY Book fnew, used, aut-of-prlnt, 
rak-El^ nifbbaptly aupphedl Lpvreit prluesl 
8cBd for Im baTgaln catalbguesl Did 
Prof’s ngali -Shop, Ml4 Areodta Court, 
FbnDae. Mitb.. 

dST KuEnorous Alaska license to Hunt 
Japs. Bend BDc. A remarkable no-VEl^, 
Alaa^a BporCaman. KebchLkan. Alaata. 

MEDICAL Laborabory teetibUeLaafl in 
great demand. We trwtn you In yeuT spare 
Elbie, In your own home. You eau ptac- 
blce while Btodrlng. WDte lor free oata- 
Lqche, ImpErtal 'rEE±iplba| IrutlbutO. BgX 
BT3-J, Au alln, Tex M. _ 

THE Joiner: I Join ibw-sellrr arid buYcr 
Eocrtlker, liaL cverybhlQg' Iw ybcU. -Bi^rYloe 
charge Se eaoh iub Item. Partlculais IDo- 
Kute muah ■dYErUmlng IbOjkEy. Jack. 
Bwaviie, 9119 Zbul Ave.. Los Angelei 41, 
CiUlgrTiia, 



1 WANT To sctvd youjiropf of_ the wen- 
dnrfgl puUlrig pow«r oE Pu^u 
MagaUne'a clasained pages. 



jiipg _ _ 

power oE iVuLilar Mschaniba 
. _ WCLB-fa your 
PFflpg*lUcn7 Write ehe today. P. W. J-^n- 
agn, Maiiagrr CIlualOBd Ad Ye r tiding-, 209 
E. Dnt&rto Bt.L Chicago. 




TRAIN IN SPARC TIME 
AT ROME OR AT CAMP 



|AW 



fi*r t : n V AT 1 1 mi e f^r r \\nm wm. sc ren^a rj 

Ej.^RCRIt FilllNINb^d. :il ynkPa tEEiHtt IILaLnin- 
Ihin— iivRT RluilflaEA Enn^liHl. i r. ll. Ikcirmn 

aT-_<F>JnL. Alt CcrJiJL fui-iLbL«il. iLlOEy t^iVluiaU. MEbil 
far b'iLEE DOUK — ‘^'La-pt odJ Eierutli-E CiudaoM." 
AMERIC4H rXTTNSION SCHOOL or LAW 

OnpL 3-3-lfl a E*hI. Hupan fll.. , ChiElJijn. III. 



Tlic OP]*OH.Tl.'‘hrTTV lii*L p^rr In !■ rv|»tk L^> 

ViMl iLtr.lJT NOW I I'kiti'^l. Sitka* kl I SW irTCLiral 1 biiiilnr TrpLnlnq; «rll| Al. 
yCHi -jukpkby JiiE- Ji gnuALkLilu RaJka ]E?pair tnji>Ln^.afi laf vuur , . , 

Ulc fuF ^ ULKMi-ih^llhll lUiitIO J'jLp III 4iriE OF IhC ]Ea<|jn Ti|.Bnta Hi, 

-u'ltrk an viiui|.!iiivik[ Pur jjLnii», uinki. tltlP".. H.r, , , - 4 hi; r»r aiuin^r 
raiLac *iiJ ImsU-l-e ii*y Ji yuu wiLur thi" ATmy, in- Mn-r^iiH*., 

NO PREVIOUS EKPEH-IENCE NEEDCD 
Hrrayl^Dnry Training -TlHitH: rlutfb nb iPii^ Luigkrtidiia vi ILtdia. Yivn. 
can'L gd jBHrii.. hly kiiwt-il cnrElLOilH -will sfrt rp^li nL|tiJnH-i Siq-r^MH !□ yuij 
in i-mir-ikp-. -u.ikifciik^LH.iLHlnbLL'' hiy]«. V4iu Jrnm Avkallvn IbudU-i. HEUkOi Hrl 
Ikcjialr nni| tEiHpi.||.fisLii| Wiprk, MnIjiLr- Rnilla lAula-THnhk. Trlrvl^lai*. 
FPCtfllMiEiEy StiHluJatimi, nitrmil Tnu-I rtlf. YMI -Will bt prfimrtMl iQ C*Ph 
ifi uli iiq^ riamiiiiT -pTiMt -rni af 1^+M.Ej-iiiJti, 

CAR74: WHILE V«U LEARH 

Xlfing -Willi vflUE Trn^Ei]i-if, wkll -pcTtlve- my farF'iq* hii»|-n-^*-" 

|Liy|ltI#rn wIsLch ran lirkag yiMi ih * pFaBi alter yrnj tie gl" 

iny C-li timr . 'fJET THE FACTP .-kBOETTXTV TH.imi>iO— soa? 

1-aHE ^ EIE FC3LHT IWPQHT.lNT BTEP 
ThI W.iIlIJ the KEONEV-MA Kl NCk 
k'L'TritE O? YO["ft SiaEAM.*?. Ali FE.%- 
Tl-1ttc* .4 HR rE I.LV RKyL-tlJ^ED CN BEY 
PH: II.r.U&TJt.lTRI? }'JLE£ BCnpK. 

WglTE kOlt IT 4T WJJCEr 




CEHifON BIG FREE BOOK 




t SPgAYaSKK* ACapgBIY PF RADIID, F, tr tprtyltwrTVr ^riiiflHtil 
I eiQ^J Ufihtralty -PlHse. H. W.. Wiitilevton P. P. 0. I 

J rieiH.- njflh ibyittElitMii-y ofliow tlp maKi-: JpHJ-ncV IN fi.ijj-Hj." [ 

T Naoie ^ . Age . , | 

I AdUn»i n . P j . F ...... j ..... - . . I 

J Clir f 

I in cnT-F>]u|H.> nr ruiHEi^ ibl pHiiEiy |RiH(nr4< 



FREE Music Catalog 



Qv>erl 300 Stan da rdp Classical AhdTeacliing Piecos 

foi p Labcj, -V LnliJa an^Yblba in World Famcaii* nlo-y Shc4t 

MiiBiE? and Book Editf ob a . . . Ehii' teachii-r*' itt-Q dard ^or Q a MtIf 
hall p«ntTJTy+ Wiitn today f[jr FREE igataLpg. Dopt. 337 A. 

McKinley FUBUSHEHS, rjt&, 1 SQ 7 L SSth St. Chicago 



Inventions Wdnted 

Rdtenled or Unpdlenfed 



IniThtlfini cA-n T 10 W besafcly sold -vr-jbhnut fsalent-- 
ipt^ T^tliensc.. [f yobi hui'o n pructical. iH™ 

for Hie, either unpntented. or rotcntcHl, write 

Chartered Institute of AmericHn Inventors 

4. Ml P*. Aw,, N. W, w..Mpst..n, t>, C- 



Alwmyi 14 itJ|«s fvuf n-iwiA pm| fu 3 E milrlrrH* ^Irarly- vIle^b 

■d-pcrliaf-wiPFilw. 

PAINTING 
PORTRAITS 



m 

STUARI 

STUDIOS, 



EARN MONEY 



# Kb pmvLna* IraLaEiiB ur tnkni natc:*-' 
eary. Dnlu ua ELuarL ftyjlE-m baiLcha* ya-Un 

by mallp Jo in ilmjiSe, iiaar-tn-frjIicYi* 

L[MKnEi*|, tD -moke E-KcclIa-nb diiuiCouL 
juul qI| llk*n*ikft*L. l}*l*Llr>d fluld,ojir« 
Eoe your ev«ry sirp. Bead for book 
locinv- 

I3>l Moeuinint OErerB, Rn«ra £99^ IndEanapuhiv, Ind. 
Pl-b-Ua* atilkil ma fro* haok and ciutli le of 



p, nmr 

JZiT/rr 








nju 




Sfah‘ 
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POPULAR MECHANICS 





TEN INCH SLIDE RULE 



With Complete Simple 

Insirvetions 

for vsel 



^$500 

VALUET 



Sliijii nilc alDnc vfovtti 

Lrfll^mlllTk Tbll^lCHi 
cni^t T 5 c ID rialLmn- 

of ]nif.nje 4 lorii wHKrtTi 
you jfi'L aji Uirc^*i-coDi' 

f 40^8 n 






iii-^NOMORE I"-** 
PENCIL& PAPER ERRORS 



no all htndi of flmir* wopk In Initood vt TnInvI+t. Ha mnifa 

II wiAftvd tiptivr Hv inoffl pencil ot'rarl^i- Ha naf* |i*ir{laeh*i ;puz- 
II zLLnR BV*T lopiiuihAa. <)ylch a% a IIaiIi voki nnulllply^^lvld*^™ 

osctra^l — ^n«id p^atloi- and porcpntzRoi- — arwt- al ckrlaa rttf 1 1 -— ■ 

voluBtta p| |kf|.in]i.|. cyllndar’ir caflllr pyro-m'ldii and aJirtiArai^ 

— Anj^ofie Can Learn ^ Quick 

Haw ta Uia It*'' if IP tFmpIt Hut baRlfWitf find It 
»aif. V «1 Lt I* u» corffipt*l«- t|tat aJi^fianeod adgl- 
pfvvri- flod it rnluzbl'a lor ravlowini prablom and 
nuHfadf with Ih 4 wdrK ilh* 4 t!i Mrtd -IdliPw- booh. 
Evary wordi ovory dia^rzm pr*par*d b¥ fKPiltllxad 
■uthoiilivi Imliidlilh such pmctlcal ni«n> a-t Hzrry 
'Tfc* Slid* Ry|i «nd Drf 4 i Pl Loa^liaad A\r^t»H Cflfp, 



Don't Int «llil;ii< niiti pczrn you. Thi-ro if nathiiffi 
vnystorlouft alsao\ -HiO iMd# tMlO Or It* lit*- Any- 
000 who liaf had codimod «rlHinn»Mo laavm 

In ■ ooupl* Of hour* tO dO lluliInliiE caic uinti uin% 
On Hi* ntld* rul*^ 

TbI* dOvrn* of InitriKlfoi 



Send No Money — JUST Coupon 



WILCdM ft Ofll^LITTi Pnptr 3 f 
laa* 9-. WzlMBhr ChhUjfia. |*K III-. 

■WjiLL Cli* turvf ''Jl||?lifi r+iik niiH Ihin.- ta C.!mi^ Ii"' Inriud" 
lild WHPrk Htii'npi, iinnwL’r IkhUCl DFIiI t IJ'^ M-An^htirllU 

TvjHi- .Skill!- iiiEiH- w|kn ^CiiETiiifyiiriR IndlLruur, 

lifl iit ulLi: <rOvvr. 



D M4 'T de\ar a dav in ge-tLinf Lhix coyriP 
inf lru±l.iAn. It Fnay faA pric«r*i* t* 
yyu Ln winning itULck prarnDti ivi. !□- 
|.p^Lyri., KupwrviB an>r HvE-up mnn, Bh-a^ 
Far*m**i miiH| htiDH- plidp nilp- iu 4 . KuAi- 
0 *ll*Ti^nr rpf Um#Fh, aeeOun|*n^ fJrw 
hewri of bmF uid HinEiiO cnf.tly 'wwn?r% 
kh-Fovgh >ltT vmv, 

Thil ooyr** fllvriv. Wh|h |t« wvpfe f«iiH?|i. 
afld uiiwar iHvh ii werth‘ frem ta 

99 . 00 . y#t ¥*u- B*t -awwykhi-nB ffl*- *nly 
92. lift includlrif a lO Jnch Mao*ih<-ini 
tvij 4- -uli** re I* accufatp -tinaag h For a.H 
pTB.ctibi uj« and far oiaay i^raeiiaai daily 
prqpbIwiraH. Nd *.Klra Charf* fOr hdla. 



VOd <Jon''| h.a*d a. cent now^ Hair Hi* 

coupon lujHi ydur naiHB Uld ad- 

>dmi. ki ■r-nd rwmJl'UnCC'r yad will 

W*MW 000 ■cnBryDB- Lfid pmUi^a. DEPirr- 

wvt^. pyt H Ir COD wtiuara and pay mail 

r*iafl only 92 . fV piua 1 ^ *B*a 

Ann -COP Hh*rn*''P- wh«n ^auru- In-el udi nO 

Work lhC*H a«d a.nfmt^r «*iii. *n-d ±D 

kneh iPpiIc rule ar* <j*ii-w*i^d. znur mn^*v 
will lb* r*Pynd£d witbeut nyri-tivn y 
O’U'ibbl* IF ynw ■^u-rn -cp-ui-kB *rri| rulw 
within t*n <fayi fe»- pny rwiifgin whBlifvdr. 
You muit i^ot dalay. Our *upplpr ol Frf* 
pkidH- wmI** ii lltniECd. Mlil thl* »uf»n 
al MIC*.. 



JShiB C01>. I wl 
iHM.lTFiari sa.fPI^, 
rharuco. 



CHICAGO ( 5 )^ ILL | 



BUILD THC BIGGSST 91.00 PLANE IN U.S. 





Huge 7 -Ft. Super CONDOR Glider Soars for Hours 

Htfcvnjssr. limpai- rlishla, hiur* pniMlrj] lln?A. cnnatTiMtscm aim.- flQ, 
pILflrrl. IjiLMhut tliJin ever to buLkd. kn tl-nailj. QiiLr 



Bit ^Ft Famous War Models 



j II PEjItf dan'l SBfP^,~OnHF Diri^ H CLEVELAND 



Send 3c fnr n^rw 
Hd. 40 C 0 IC 1 I 09 

Pivne ' 

H-JO -^afliJ^wk^': Kit C„*l| OrtftF ^I-SO 
rei — p-fti -Merit unjT'% tffCiT vmj 

CO., 45 I 8 CI 5 Loraia Avev, Cleveland t, ObkO 



BRUSH PLATING OUTFITS 



YOUR OPPORTUNITY! 



. dtilef^driii Etltedoi't, fduc*ti. bk^-±lf u ^ 

Ho tenki nicRiFirr- Ffuu pcrticuUn. * 

G UNMETAL CO^ AVE. Mp DECATUt!* ILLINOIS 



TECHHIGAI. BOOKA of All FiJl>U 4 b«r 4 fm Frw El- 
ruiikiM£Ltin]|. VV'rLt-o for Fr«n C 0 ];>ics of C^LaJoKUCd, 

MDDEHN TCCHNICAL BOOK CO., Efr Wtti 42 S^ Hn Tort tl,N.Y. 




If you £itb£cribe dbc^ to H 0 BJIRT S 

iinMk Skfv/ce 



w"W “ * rir*l you igiol the aoh- 

dtn^d Flsdiii^ LS*I dnd Lial oi Sdutcot. 
D*lct«ifie ohdraclhriatkc* ydii wdnL an o 
apply cod# Ikied, locate tnetol by 
th# e*rre*pa-tidaa'g Onde in list.. Anollber 
■eoluun Qivet inilanl lelerence lo mcEnu- 
iciclurtr. Saves bouii ol ■dQTchkPg iot 
spncinl melals, 

SEPARATE ALLOY METAL SUCGEniONE ^ 
TTiea# loeac-leal tbooEs enme Ire* | 
periodLcolty. Couipitl# wilb «pp^ | 
dfi c-allo.aj.r didwiagn. 3 ead nam# Ik 
and ad.dre-*A lo^-r. 



" PV#c,licAl An Weldinq” 
Wjniiji Text bc#k,infiT 

maf[ ■ep«e*er#d with 

’BhObU D«n. f 
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1 Majestie N«w 

jiiA-t Ji Indvitry Unfolded 

^ '^ho-te itflry r\w r4v»ltd by 

L a dncrjbts many faa- 

caniting and am.it? tn^ CMp«i-lmenrft 
in Plaaliu — leJl; gr^at afportun- 
ities "N™ A Future,''^ t3efen*e workers, larmcrs^ cx«e:ii- 
tiw&i ond m^n wilh tbcir eyts to the future will want ihEi 
we^ltll of new money-Tnakiiig irupLratian and infortnati^^o. 

SEND NO MONEY 

^inply ttiAlE name and addre^a and piy ^srman SZ.OD plita 
mail c.-ci.d. and pnslage charge upori delivery. (2Sc c*tra in 
Canada) Ecitrin m ten days {err refund if nat fully aaciaheii, 
SixnpHy write "^nd Lougec'a book on (rial," givnng yttur 
name and addreaa. hfail Le E-odR-y ! You’ll! be glad you did Lt! 



nt BEGINITEBS & EtPfRIS 
WAB WOMEBS & IBAIMEE5 



Kciw. Tot rhe first tlnfic. the 
wi'irld rif lliiirhlncry Ja roJi.- 
rcnlrared Inm a rLuniilptr, 
,l-V(iJhriE!n Ie. la 

Vi Hilly ncraafliry htr ji.il 
MarhfnlHtw. H h al»n X 
J^TilaLiiE C'nurtte fcir licKln- 
kHic^ whn are employ til nr 
w^K Rood pay JoIhh In Xi*- 
rhkrac Kliop WorJcL 






Ariiirilruc dlHC-OVCry prpmSlJi ymi pHllE pir- ■*?:l 
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To iht ski lied rnccallurgl^ts who have chosen its tough steels and 
hard alloj^s, there \s beauty in the Allison's metals. * To the 
Masoned engineers whose slide rules and drawing boaids 
have crystallized their dreams, the beauty lies in the design 
of the compact^ saiooth-working parts^. * To the master 
mechanics whose skill produces mitror-like surfaces 
and predse fits, it is the Euperb machining that 
is beautifijL * But beauty is as beauty does. 
* So to the pilot on the fighting fronts the 
sum of all thk is the beauty of perform- 
ance — the dependable j unfailing action 
so vital to his mission and his safe 
return, * And to General MotorSp 
whose purpose was to produce 
one of the world^s finest ait- 
craft engines, the beauty 
of the Allison lies in its 
recotd ofaoromplbh- 
merits on fight- 
ing fronts that 
circle ihe 
globe.. 
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Lighl lankf rMinblt the ffo^en tundra ai U. S. tmpi advance along chain of fog-baund Arctle tilendi 



\ FTER long icy months of sharpening 
its claws on the barren rocks of the 
Aleutian Islands, the American eagle sud- 
denly pounced on its monkey-hke foe. 
Military secrecy^ as thick as the pea -soup 
fog that usually shrouds the 1, 000-mile 
chain of islands stretching from Alaska to- 
ward Tokyo^ was lifted. The world got an 
eyeful and To jo got a million high explo- 
sive and incendiary bombs down hig back 
in a single month. 

Things began to pop so suddenly — on 
Amchitka, Adak^ Attu^ Kiska — that a lot of 
people received the impression they just 
happened over night. 

But that claw-sljarpening process^ that 
inching westward from Dutch Harbor 
against almost impossible hardships will be 
recorded as one of the epic-struggles of mil- 
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the epic-struj 



itary history on land^ at sea, and in the air- 
It’s a story of bold Navy and Army pilots 
who pressed on after the Japs through fog 
and storm when gasoline gauges show^ed 
(hey had barely enough fuel to get back to 
base. Of Seabees laboring in sub- Arctic 
blizzards to chip a toehold in the briLlle 
rock. Of gj^ound crews working round the 
dock to fasten torpedo racks under the 
wrings of PBY flying boats. Of combat 
scouts ^vho reconnoitered in snow up to 
their armpits or sloshed through mud to 
their knees, often just one jump ahead of 
the Japs. Of drenched troops who dashed 
through icy waters in January to occupy 
Amchilka under the Japs^ very noses. And 
of naval units that pushed onward through 
seas so wild that destroyers shipped water 
down their stacks. 
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Working as a single hard-hitting jna- 
chiitep the Wavy and Army foi'ces conspired 
to hand Tojo his most unpleasant surprises 
since Midway. Our Aleutian fighters have 
had to battle not onep but two treacherous 
enemies — the w'oather and the Japs. They 
all agree the weather is far the tougher foe. 
The pilots, who ought to know, call it the 
worst in the w^orld. 

'^WeVe got landing strips where the wind 
blows w'e.st on one side, east on the other — 
and that’s no joke,” said one pilot. 

^^The rain here comes down sideway-Sp" 
observed a bombardier, ‘It begins to fall 
ot^er Siberia, but it lands on us at 6fl miles 
an hour.*' 

But the rain and the wiLliwaws, those 



sudden gusts of cold air 
that whip over the frozen 
tundra and change in a 
twinkling from breeze to 
huriTcanep are minor an- 
noyances compared with 
the thick blankets of fog 
that hide volcanic peaks 
and offshore reefs. The 
fog makes navigation in 
the air or on the sea a 
nightmare. 

Half of the time the pi- 
lots don't bother to wear 
parachutes because they 
fly so low they wouldn't 
open anyway, BesldeSp in 
the bitter cold Aleutian 
waters a man can only 
live 20 or 30 minutes. 

The foul weatherK of 
course, plays no favorites, 
but since the attack on 
Dutch Harbor in June^ 
1942, the Japs have been 
on the defensive and we 
the offensive* Any arm- 
chair strategist will tell 
you that bad weather is 
more favorable for defen- 
sive than offensive action. 
Lt. Gen. Simon Bolivar 

Alaska command, insisted 
on an offensive position 
from the start. 

'Tf you’ve got to kill a 
rattlesnake," he says, 
*‘you don’t wait for him 
to strike — you smash his 
head” 

Gen. Buckner tv as 
largely responsible for 
the Japs' Jii’st big surprise 
in the Aleutians. Right 
after the attack on Pearl 
Harbor he predicted the 
Japs would strike at 
Alaska thi ough these islands. He described 
this area as a neglected military stepchild. 

There w as a time in the early days of the 
w'ar w'hcn men in high places viqw'ed the 
Aleutians through the eyes of old-fash- 
ioned mapmakers. They were the same 
men who for years had ignored the Jap- 
anese fishermen swarming about the tiny 
volcanic islands, making maps, taking 
soundings and studymg the weather. 

The Japs knew^ more ab^:>ut the Aleutians 
than w^e did when war broke out. They 
had no lUuslons about the strategic value 
of the islands which lie in the direct circle 
route from Tokyo to our mainland. The 
heart of Japan is only about 2,000 miles 
from Kiska and the big Jap naval base 
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of ParaTnoshiri on the 
northern tip of the Kurile 
Islands is some 765 miles 
from AUu — an easy stride 
for a long range bomber. 

TojOp toOp was aware 
of possible Russian re- 
actions in regard to the 
Aleutians. If the U. S. 
held this frosty trump 
eardj Tojo probably 
feared the Russians might 
be inclined to get tough, 
might even consider an 
Allied air base in Siberia. 

Now if Japan held the 
Aleutians, well — it was 
worth a try. And every 
healthy Jap liked to 
dream about bombing 
Los Angeles and Chicago 
from a base in Alaska. 

Gen^ Buckner^s agitation result- 
ed in the formation of the 
Packing Company .^' To Japanese 
spies this was just another salmon 
packing outfit being set up by the 
unsuspecting Americans on Um- 
nak Island just west of Dutch 
Harbor. But the only fish the Blair 
Company was interested in were 
tin onesj shaped like torpedoes. 

Ships carrying heavy crates la- 
beled *‘Blair Packing Co.” ipvere 
unloaded at Umnak. Instead of 
holding cannery machinery the 
crates were bulging with all sorts 
of military'' supplies. The ruse 
wo^ked^ and a secret base bristling 
with antiaircraft guns and ci-osscd 
with runways for fighter planes 
was established. Until then our 
only air protection was PBY flying 
boats which were designed for 
leisurely patrol and not combat. 
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Knm» de-np in AmEhiHtO mud, lufdivri joku Dvtr beMbnll gicir 



The “Blair Packing Company'" is credit- 
ed with saving Dutch Harbor and probably 
Alaska r When the Jap invasion fleet ar- 
rived in force, with at least two aircraft 
carriers, several destroyers, cruLsers and 
ti'oop ships, the Kips had every reason to 
believe their attack would be a success. 
But when the Jap planes came roai'ing in 
over Dutch Harbor they found, themselves 
suddenly attacked by S. P-40 fighters 
a thotLsand miles from where any land 
based planes wei'c supposed to be. 

The -suiprised Japs lost about 40 planes 
in their fu^st attack. The invasion fleet, it- 
self, at one time only a hundred miles from 



Dutch Harbor, would have been 
blow^n out of die sea except for the 
weather. PBY patrol planes would 
contact the fleet from time to time^ 
but due to the fog it was impossi- 
ble to maintain the contact long 
enough to summon bombers. Some 
bombs from roving planes struck 
near enough, however, to scare 
the Japs off. They backed up 
nearly 700 miles west to Kiska, 
The Jap fleet had submarines 
along, too. One day when Lh W. N. 
Thcis was out patrolling in his 
PBY, he was surprised to see a Jap 
sub surface below him. He dived 
on the sub and the bomb fastened 
to a rack beneath his ship oblig-^ 
ingly released itself. The bomb, 
fused for impact with a solid ob- 
ject, exploded — good evidence of 
a hit. A few weeks later another 
PBY scored direct hits on a sub 
which was then sunk by gunfire 
from a destroyer. Earlier, the sub had 
torpedoed a tender used for refueling fly- 
ing boats. 

When the Jap expeditionary force was 
discovered on Kiska and Altu, the PBY 
pilots set forth on one of the most amazing 
aeronautical feats of the war. They dubbed 
their outfit the ^^ICiska Shuttle Service'' or 
the ^^PBY Interceptor Command Every 
available plane was pressed into service 
and the crews^ both air and ground, worked 
night and day. One young pilot flew 
hours out of 24. The men flew through fog 
and darkness. Toi’pedo racks were at- 
tached under the wings of the big emphib- 
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ians. They bombed every- 
thing in sight on Klska 
and in the harbor therei 
and all ships encountered 
along the way. 

The pilots made their 
daring attacks by diving 
through the overcast at 
the unheard of speed (for 
the flying boats) of nearly 
300 miles an hour. The big 
ships would plunge 
through the fog into the 
clear over the Japs, the 
bombs would fall away, 
and it would take both pi- 
lots to pull the plane out 
of the dive. The ships' 
wings would flap like a 
seagull's under the tre- 
me^ous strain of doing a 
job for which they were 
never intended. Nobody 
knows how they managed 
to hang together. 

During the first days of 
bombing Kisku, some re- 
inforcements arrived from 
bases on the western U. S. 
coast. Many proceeded 
directly to the a 11 nek 
wiUiout removing person- 
al baggage after the long 
ferry flights. One PBY 
squadron was over Klska 
four days after leaving the 
{^Conlmired \o 156} 



K^ith Wheeler, ffl-reign C-O-r- 
en inlerv4ew 
from ItiB ifwntft of wuih- 
ingi morhine on Avnehato. 
Tent <over4 a thollow dugaifi 



Lofir ptiol returning 

from rOulinO pcilrol ftlght 
welki through bhziard 
worij hit 1'Bril. U. Si. -airmen 
wy weother it war&t 



Harjy infantryr unir (below) 
firei a prac^ico thol. When 
ihey landed on AHUj groupt 
like Ihi* one hod to flu&h 
stubborn Jops from fonhoLet 



. * 
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Arctic Winds Run Washer for Men in Aleutians 








Correspondents in the 
Aleutians battle area off 
Alaska write home about 
the heavy winds prevail- 
ing there, but it took an 
inventive soldier to put 
these arctic gales to work. 
He devLsed a windtniU 
washing machine, out of 
drum and boards 
packing case$, with 
coain and sprocket to 
deliver power to wooden 
paddle wheels in a wash 
bucket. When the wind 
turns the windmill, the 
paddlewheels beat his 
clothing clean. Hjs inven^ 
tion retained its popular- 
ity until electricity was 
supplied the encampment. 



blu* Mondayi in Aliulkinf 
when wind h the Inundr^nidfi 



Mobile * 1 55’ Knocks Out T anks More Than ^ Miles Away 






Match for any tank now 
in use is the Aimy^s M-12, 
an all-pmpnse lo5*TniUi- 
meter gun mounted on an 
M-3 tank chassis^ De- 
scribed officially as a gun 
motor carriage, the weap- 
on attains the .speed of a 
medium tank. It throws 
a 95-poUnd projectile 
more than 10 miles, and 
could desti'oy a tank — or 
even sink a heavy cruiser 
— at that range. Its mo- 
bility gives the field com- 
mander a higher fire po* 
tential in less time than 
before thought possible. 




Raygh on enam^ armor I* fbil ^un, prOpoHad nt i-peod of a modiurfii tc^nk 



Setitty Box Mounted on Trucl 



assis Gives Guard Wider Range 






Guards are rushed to any danger area 
with a portable sentry box mounted on a 
Dodge chassis. The regulation box is erect- 
ed on a platform completely surrounded 
by a safety railing and has screened win- 
dows on all sides^ providing excellent visi- 
bility. The soldier on duty during bad 
weather is afforded shelter and at the same 
time can keep a sharp lookoutp The mobile 
sentry box was developed by the automo- 
tive department at New ark Army Air Base_^ 



j- * 












Safety railln<g lurroundf iko lonfry boX| 
which coa bo ru«hod to aoy doogor ciroa 
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Russian Rocket Guns Hurl a Barrage of Shells 






Rucket tlu'oweivsp one of 
the most secret nf Russian 
wai‘ iveaponsj are (irotl hy 
r c m ole c u u 1 l’ o L These 
weiipons, which hurl a 
steady stream of self-pro- 
pel led shells^ played an 
imporlant pcU'l in ihc de- 
f e n s e 

Mounts for l OCKeT guns 
are Ught weight because 
there is little retoil in fir- 



Opvrpt^d hy rflpnptir -ccnlral wiHr ItgKt- 
weight m^untt Thai tan h« moved 
Rufiian raclcel gum fire tlr«am ot ih«lli 



ing and they can be moved about easily. 
Several types of rocket throwers have been 
developed by the Russians, including one 
i bat consists of little more thaji a rail under 
llic wings of Stormovik righier-bombers. 
The rockets are aiined by diving the bomb- 
ers. Tfie British and Germans also have 
mcket guns in service^ details of wliich are 
closely guarded. 
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Earth Curve Table Shows How Far Airplane Pilots Can See 



Pilots of a Flying Fortress cruising at 
25,000 feet can see right into Germany be- 
fore they are out of sight of England's 
Channel eoast^ according to a formula 
worked out hy Pan American Clipper cap- 
tains. By elevating yourself, you cari look 
right over the curvature of the earth. Ac- 
tual curvature of the earth for the first mile 
is about 9 indies, and the dip increases 
thereafter at a rate approximately equal to 
the squai^e of the distance in feet. By mul- 
tiplying the square of the distance in miles 
l>y .67, you can find how much the earth 



has eurt'ed under at the distant point. For 
instance, the surface of the earth 10 miles 
from where you stand is 67 feet lower than 
you are. On the sea's surface* at eye level, 
you can see only 2.9 miles. On land, this 
varies vnth your altitude and the altitude 
of the object you are looking at. The Clip- 
per captains' formula shows the range of 
vision is equal to the square root of the 
altitude multiplied hy 1.225 miles. Thus, 
given clear skies, you can see 122.5 miles 
from 10,000 feet, 150 miles from I5j0(}0 feet 
and 194 miles fi-om 25,000 feet. 










fiCEMEH 






Giv-«n d«a^ tha chart gbavi ihawc the diiTafice in mtlt* that a |»kEol tan ■«« at varying ahiTud«i 
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LIFE 
A RAFT 



IX/OODEN pe^gs lo plug buUet holes, 

^ A mirror for signaling airplanes. 
Hooks and lines to catch fish. 

These are some of the things that sea- 
mon who have had to spend weeks in life- 
boats would have given an eye to possess. 
Their suggestions have been adopted and 
now wooden pegs^ signal miiTors* and fUh- 



,t-- 






CadelK on lifa rafl floiH mtrrar lo lig- 
nal r^Ku* plciit*, Lett, Sp«CiP^ ^*<ir in* 
wtiHlIv, red flathlighi ond kniffl 

ing kits are standai'd equipment 
on lifeboaLs and rafts. 

In limes peace a lifeboat sim- 
ply kept you afloat until a rescue 
ship reached you, a matter of 
hours or a couple of days at nmos^ 
It was an adventure to talk about 
afterward with few hardships at- 
tached to But under war con- 
dittons rescue is not always cer- 
tain, Survivors on a raft may drift 
around for weeks before they are 
found. Those on a lifeboat may 
have to rescue themselves^ sailing 
hundieds or thousands of miles to 
safety. 

Already dozens of stories have 
be#n told of the heroism of men 
vrho have lived through the hard- 
ship and torture o£ weeks in 
cramped boats. They shiver with 
cold and exhausUon at nighty bake 
under the sun dui^ing the long 
daylight hours. Rations diminish 
and they hmit themselves to a mouthful of 
food and a swallow^ of water per day. Cap- 
tain Bhgh’s famous feat of sailing thou- 
sands of miles in a small lifeboat 150 years 
ago has been duplicated or bettered several 
times recently- Modern seamen have the 
same stamina and tenacity that dieir fore- 
fathers had, ■ ^ 
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Captain Eddie Ricken- 
backer and his men could 
have been rescued a few 
hours after their pbne was 
forced down if there had 
been a radio transmitter on 
one of their rubber life rafts. 
In fact, a radio for just that 
puipose was being designed 
and built while Rickenback- 
er was drifting ai'ound. The 
compact transmitter sends 
out an automatic SOS sig- 
nal and its antenna may be 
raised by box kite or hydro- 
gen balloon, A rescue plane 
uses its Q\vn directional loop 
to guide it to the spot. 

But few lifeboats of sur- 
face ships are equipped with 
radio. The cruel common 
sense of war has decided that 
it is better for a handful of 
survivors to take their 
chances with the sea than to 
attract other ships to the 
spot, possibly causing more 
sinkings and greater loss of 
Ufe. Instead, lifeboats and 
rafts are equipped wdth gear 
with which to attract the at- 
tention of ships or planes 
that happen Into the vicinity. 
The equipment includes 
bright orange distress fiags^ 
smoke pots that set up 
clouds of orange smoke, 
large polished metal mirrors 
to attract attention by their 
flashes, and pistols for firing 
rockets after dai’k. 

All sorts of emergency 
equipment not used before 
are being placed in lifeboats 
these days. You need oint- 
ment for cleansing fuel oil 
from the eyes of men who 
have swum through the 
stuff, you need whistles and 
lights that men can attach to 
their life jackets so that they 
can be found after dark. 
You need safety matches in 
a waterproof container for 
Warmth and cooking if you 
happen to land on a desert 
island or uninhabited stretch 
of coast. All of these things 
have been suggested by men 
who suffered from the lack 
of them. The whistle and 
lamp are attached lo a life- 
jacket by a stout cord that 
also carries a heavy clasp 
knifCi The lamp consists of 
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a plastic battery case with 
a red transparent screw 
top. T\vist the top to the 
left and the lamp tui^ns 
on . Bobbing in the sea^ its 
red gleam can be spotted 
a quarter o£ a mile or 
more away. 

Chemical flares that 
you could toss overboard 
for illumination when you 
had to abandon ship used 
to be provided. But the 
open flame of the flare 
sometimes set floating, 
fuel oil or gasoline on fire 
so electric bmps are now 
used LTLStead. Such a wa- 
ter lamp hangs upside 
down in its bracket until 
it is thrown overboard. A 
weight in the bottom then 
turns it right side up and 
3 gravity s^'itch automat- 
ically completes the cir- 
cuit, turning on the light. 

Not very long ago life- 
boats were stocked with 
a handful of dry sea bis- 
cuit and a quart of water 
per person of capacity. 
These meager rations 
were hardly enough for a 
couple of days. Today 
concentrated foods rang- 
ing from special chocolate 
bars and malted milk 
tablets to pommican are 
placed in every lifeboat 
and raft, as weU as more 
copious stocks of drink- 
ing water. Most ships 
carry small barrels of 
drinking water on their 
topsides as well, to float 
away if the ship is sunk 
and then be picked up by 
the lifeboats. 

You can drink a flsh as 
well as eat it, so hooks^ 
linesj sinkers^ and baits 
are now placed on boats 
and rafts. In the fishing 
kit are instructionsp print- 
ed on waterproof paper, 
that tell how to catch fish^ 
how to hve at sea, and 
how to survive on a des^ 
ert island. A medical kit 
and a small repair kit aire 
also carried. 

To drink a fish you chop 
its flesh into small pieces, 
pbee the pieces in a doth, 
and squeeze out the Juice. 
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A fish wiU yield u[> to more than 
10 percent in juices and this i-s 
good to drink. Men have con- 
sumed nothing but fish juice and 
abandon-ship rations for 10 days 
in te^ts and have thrived on the 
fare. For centuries men have been 
seeking a practical way to convert 
sea water into water that can be 
drunk without harm. A chemical 
mixture recently devised by Dr. 
Alex Gogtz of the Calif orni ^Xnjll- 
tu te of T^hnolo^ seems lo be 
one answer to the problem. In- 
jurious salts and substances in sea 
water are precipitated out of the 
liquid in a period of two hours. A 
box of chemicals not much larger 
than a package of cigarettes treats 
two quai^ts of water. 

Improvements to emergency 
equipment start with the Ufebuats 
themselves. Often it has been im- 
possible to launch some of the 
boats when a doomed ship iLsts 
over to one side. The boats on the 
high side can’t slide across the hull 
to the water. So now Lifeboats 
have metal tracks on their sides 
that help them skid do^™ the slop- 
ing hull. Lifeboat bottoms now 
Jiave handrails to which survivors 
may cling if the boat capsizes. 

Sometimes a torpedoed ship 
sinks so rapidly that there is no 
time to launch the l>oat3. To meet 
this emergency, large life rafts are 
suspended above deck in chutes. 
Cut a rope and the big raft plunges 
over the side into the water. It 
always lands right side up because 
both its top and bottoni are the 
same. Food, water, an orange 
distress f!ag^ and other equipment 
are stoived in the center of the raft. 

Both boats and rafts have 
’weather curtains that may be 
raised against spray, and the cloths 
ai e colored hi'ight yellow so that 
they may be sighted easily by res- 
cue vessels. Lifeboat sails are col- 
ored red for the same reason. One 
more suggestion by men who have 
had to sail in them is that Ufeboats 
be fitted with deeper keels so that 
they could be sailed across the 
wind as well as down wind. 

Knowing how to handle your- 
self in an emergency at sea is so 
important these days that cadets 
of the United States Merchant Ma- 
rine are trained^ as part of their 
instiuction, in the details of how 
to abandon ship and how to make 
the best of it in a lifeboat. While 




C-adali ef tTia merchant Tnoffne learn mo:ny wayt fa nbandann 
%h'ip. Hera they deictnding by rc|?ei Id Uftboot tli«y Have 
lowered, helaw^ seaman firing a dhtreis racket from Very piilol 
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Cadets overVurniit^ a lif^hoaf io ihey ian praclke 
fi^hlin-g if. Riflhii turning fraitk cn EOS radio trens- 
mFlter syndic a<iila mafic distress srgnol from life rafi 



attending basic sclicol they rehearse on a 
marine* type obstacle coiiise. Ttiis is a 
framework with its top 30 feet above water 
with ladders, stepst cargo nets, and sloping 
platiorms. It represents rnuiit of the con™ 
ditions that men inside a sinking ship 
might encounter in making their way up 
to the deck. Clad in life jackets, the cadets 
clamber to the top of the structure and 
then plunge overboard into the whaler. 
Sometimes the drills on this obstacle course 
iire held at night. 

Spending a night in a lifeboat at sea, too, 
is another part of ibe cadet traiiiiiig. Some 
of them get seasick^ some get wet and cold, 
imd all get practical insti’uction in han- 
dling the boat- Watcliea and lookouts are 
set, a guard is put in charge of the sup- 
plies, and the sail is I’igged, The cadets 
Icpn^ how to handle the boat in a heavy 
sea, how to take advantage of currents, 
how to avoid exposure, and how to use the 
equipment on the boat. Small amoutits of 
abandon-ship rations and half a cup of 
water por man are doled out to them. 



Clothesline Guides Air Cadet in '^Postage Stamp*^ 



Wl’ten they return to port next morning 
they’ve had a ta.ste of what others have 
gone through and what they may have to 
go through themselves. 




Clotheslines draped 
with colored flags and 
suspended 10 feet above 
the ground are used by 
the Army Air jForc es to 
toacKHflying* cadets to 
make '“spot” landings* 
Pilots attempt to glide 
their ships over the line 
and bring them to a hall 
within 250 feet. This 
teaches the men to avoid 
coming in at a steep angle 
which results in a long 
roll. Tlie line is made of 
cord which breaks easily* 
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Helicopter Lands on Freighter in 20-Foot Space 






Challenging the jeep 
for its ability to get places^ 
the Sikorsky helicopter 
has been approved for 
antisubmarine service 
after successful takeqff_s 
and landings from a 20- 
foot-square area on the 
deck of a ship on Long Is- 
land Sound. Equipped 
with pontoonSp the R-*^ 
hehcop ter adopted by the 
Army Air Forces can be 
used aboai d Liberty ships 
as a defense against sub- 
marines. In sub -infested 
waters the helicopter can 
hover low over 
Spot the 1 ait" 
off in a hurry 
suspicious oil slick. Tests 
conducted by the Mari- 
time Commission showed 
that the helicopter's sloWj 
vertical descent will probably enable it to 
make a safe landing on a freighter in fairly 
rough waters* Aside from its ability to l ise 



Potloge iramp^' londJng on dtKk wlr>» belksprtr rd« in fijhiing iubi 

Of descend vertically^ the machine can 
move forward, backward or sidewise 
hover motionless a few feet above 
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Sea Water Made Safe to Drink by Chemical ^'De-Saltin^ 





For the fu^si time the “\vater, water ev- 
erywhere” that torments castaways adrift 
at sea may be made safe to drink without 
dlslilling. The new melhod of chemical de- 
saUnatiEin,. nr “de-salting,^’ promises to 



Bagi uied pur^ wal«r or* ilung fretn nadc 

SEPTEMBER. 1943 



elimitiate thirst as a peril to marooned men, ■ 
HoretoforcT tho only way the chemical- 
burdened waters of the ocean could be 
made potable was by distillation^ impossi- 
ble in a small boat. The new equipment is 
designed especially for use on emergency 
Crafty such as the rubber life rafts carried 
on planes, on which it is impossible li> store 
sufficient quantities of fresh water. The 
desalination, equipment consists of two 
chemical compounds, compressed to soap- 
bar size, and four plastic hags, each with a ^ 
capacity of slightly more than a quart. 
Eleven parts of drinking ^vater have beenOi 
obtained to every part of chemical Under 
ideal conditions this could be increased to k. > 
17 to 1, say experts of the Naval M &diCAl 
Research Institute^ who developedTt. The 
four pHistTc bags ai e worn around the neck. ' 
The first chemical compound is dissolved 
in sea water in one of the bags. ThLs pre- 
cipitates several elements in the water. 
Next the survivor pours this mixtui'c into^^pX 
another bag that contain.^ a filter sack* At ^ 
this stage^ the product is saltless, but still 
too alkaline for safety. He empties the wa- 
ter into the third bag> and dissolves therein 
the second chemicalp and finally^ filters it 
in the fourth bag, when it is ready to drink* 

If necessary, the procedui’e could bo car- 
ried out with only two bags, provided each 



contained a filter sack. 
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HeiE linn fl-pd-mg -walir 
C-enrrifyppF pumpi- 
Submargc^ pumpi 
Air lifn for rimovol ot muct 

l^ivEfi ropnoving d«brtb and pof-ching 5«tirn*r5Ed 
hvH 

Supiwstryctijrp outlintd ifl while vifiJi ram&ved la 
reduce WEighf on p»t1 side 

Co^wcilfc Clinng hu-ll from which workmen reach m- 
(erior, and which is bale of aW cdmpfetMrs, fife 
fighiiFig equipniem, eFc. 
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1 £ii.lensiehn of wcterlsphr htilkhead^ pei'nnlli conlfol 
of hnranc-t 

2 . Woiartighl 'E ' deck 

3. S-1t?rheard looks fluaded 1o wei^hl upsida i»E 
ship 

4. Air Icmtr-b 

5. P'rcimcno-dff dflck 

6. Mifd b^Hem line 

7. llock shelf on whrtb ihip pivai^ 

3. Shoring b el ween main ar>d premc-nnde deckil 15. 
srren^then^ lutrcr □gcin^l preifure of oolsidc wa- 
ter PI inlerior wptor is ejecled 



rap 



.-___ _j ^g iNiu6V4. ;^ 



A MONG the Navy^s wartime laurels wiE 
^ be one not achieved by gunfire but by 
engineering skill— salvaging theU,S,S. La- 
fayette^ former luxury liner known as the 
Normandie. The job of righting some 
54,000 tons of ship from between two piers 



in New York harbor is called the most 
complex salvage operation in history. 
Think of a box that has shipped enough 
Water to lip it over nearly on one side. If 
water is removed from the underside and 
forced into the upper slde^ gravity will lip 
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1£. Pari of pwr may bv rompved tp r-i^duca clanfjer -of 1?. 5<he-nneilie vlev^ of iingla buikhecided camp^rlitiBnl 
crnih a-i ihip I'ighti WiiU ^hgwing iwlnfcrgn pf wal«j frpm flThwr liCtlonip 

17. -Ship's doubk bnttg«n baip ^3 ta increase wilh porrho-les and halches sealed againil inru&b 

weiqhl an Itorbwi'd lide aE Vval'pr. Thi’^ ix 'apprOxirViate lirFc dI ll^hf- 

1S, &ulkh:BQcls BX Tended from C“ Peck la Prameaado BJiBd tg ng^^rgli^B sinking gf iTcrn as ship pivQis 
Peck on rock shelf. 



it back to an \iprigbt position. First, 29,000 
tons of superstructure and fittings were 
removed and tons of mud. Watertight com- 
partments had to bo built to adjust water 
weights across ship as well as fore and aft. 
Original bulkheads rising only to C deck 



were continued up to a new top deck. 
With the insUillatlnn of the pumps, engi- 
neers began the task of lightening one side 
of the ship while adding weight to the 
other — an operation made more difficult 
by the ship’s pivoting on a rocky shelf. 
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Mirror and Ray Sight-in Rifle 
Without Firing Ammunition 



Sigkting-in rlA* 
by light ray, lefr. 
Bare plugj faelewj^ 
carilaini inirrar to 
rdfti<r lh« baamt 



Gar and rifles can 
be sighted precisely 
without firing a shot 
by use of a mirror- 
light ray device de- 
veloped by the Gen- 

era! Electric Co m- x 

Eany^ formerly up to I W 

13 rounds of ammuni- 
lion were used to sight 

each gun, and two men and a 100-yard rifle range were 
requii'ed, Now a gii l worker can do the job at less than 
two minutes per rifle in a room the size of an average kitch^^ 
en. When sighted by the optical gauge, the rifle '‘fires” a 
light ray at a miirored target. The ray is caught by another 
mirror on the gauge equipment at the operator’s eye level 
and thrown onto a ground glass screen in the image of a 
cross. Superimposing this image upon a fixed cross on the 
ground glass correctly positions 
the rifle^ and the gun is then sight- 
ed by adjusting its rear sight so 
that its shadow, magnified 25 
times on the screen of a pi^ojector 
directly above it, is in the same 
relative position as the shadow of 
the front sight, similarly magnified 
on another projector above that 
sight. 

/ 

Huge Piles ^Copper plated’ 

To Balk Boring Worms 

Termites that attack timbers 
treated with a special “electro- 
plating^* process come away with 
skinned noses and the wood is left 
intact The electrolyte consists of 
a copper sulphate solution^ After 
a log is peeled and cleaned, longi- 
tudinal slots are cut in the timber. 

Baj-e copper wire is stapled into 
these slots which are about eight 
inches apart. Then the log or pile 



is immersed in an ordi- 
nary electrolytic lank 
containing the copper 
sulphate solution. The so- 
lution permeates the out- 
er shell of the wood as it 
seeks to establish contact 
with the copper wire 
which acts as the true 
CEithodc. Before this proc- 
ess was developed by the 
Olympia W ood Pr eserve 
ihg Com pandor Olympia^ 
Wash. , piles we^^afeed 
in a copper sulpha te solu- 
tion which failed to pene- 
trate deep enough for a 
lasting effeet. ^ 

Non-Slip p Non-Dr^ 
Cup and Saucer 
V-_y Used by Navy 
^ Speeifleations for the 
^ United States Navy now 
y require durable dishes, to 
't'i, reduce the amount of 
breakage—which pre- 
sumably could be high in 
rough seas or under the 
shock of combat- — as well 
as to conserve vital met- 
als for more essential 
waiiiime uses. A feature 
of the fighting ships' new 
table setting is a plastic 
cup and saucer„ said to be 
"‘‘non^slipping and non- 
dripping,” 



Navy dnh«i myil h« diirablt- tiantli^ cvp and Hu<*r 
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pe Shows Plane Tire’s Centrifugal Bulge 
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Design of entire air™ 
plane wheel assemblies 
may be adected by the 
amount of radial growth N 
oL the plane's tire in op- 
eration, To test the 
amount of this growth 
under simulated opera- 
WonSy B- F. Goodrich Co. 
has developed a machine 
.to whirl an airplane tire 
at high speeds. A scale is 
set up behind the tire, 
and an operator sights 
through a telescope to 
mark the spot at w^hich 
the outer circumference 
of the th’e hits the seule. 
As the lire's revolutions 
are speeded up. now rcad^ 
ings aio taken, and the 
difference in scale read- 
ings is the amount of ra- 
dial growth. 



In aelLjal eperationi, on 
oirptnn# 1ir« ra- 

d roily. Thii leiting de- 
vk# encibl«i dei-tgner 1e 
mfiCiiuhA ihit ^re^th on o 
Ihrem^h a tel- 
iicppg whiiv fir* whkii 



Rangers Use Tigl 






Neither piers nor pontoons are needed 
by Uncle Sam^s ace shock troops, the bat- 
tle-proved Rangers^ to force the crossing 



of a stream in tlie face of enemy fire. As 
part of their "graduation exercises"' after 
a course in Ranger tactics, members of a 
motorized division strung 
an improvised bridge, 
made of one rope for a 
footpath and two others 
for handholds, connected 
by rope crosspieces, to 
span a stream in Ihe face 
of simulated enemy de- 
fensive shelling so realis- 
tic that explosions in the 
stream enveloped them in 
manmade geysers. 



With one rope for o foof- 
polK ofid two mera uied oi 
h«ipidh«Mf, U, Sr Rurt^^ri 
bridge u ilraam during o 
^pudualion exerciie, ai a 
Wftter B*y*er itiem 

fr^m timulolad thelll^re 
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SILENT 




U. 3, Savf ph-PCM 

Small Jap flugi en canning Iswer and be-ardt cF Ihii U. S. sub 
tr*w ipa^k valumvtp Qi*low, dh^ing ball Irdirtt <r«w to atcopA 



AmericEin siibinarme was 
^ inside Tokyo bay. The skipper 
decided hc*d better get out of there 
fast. So he gave orders to surface 
so he could take one last look-see 
before heading back home. 

As his periscope broke the sur- 
face, he saw^ he was near a Jap- 
anese shipbuilding yai*dr Closer 
Lnspectlon revealed an enemy air- 
craft cari’ier under construction 
and almost completed, 

^*Good Lord/' he said breath- 
lessly to his executive officer^ *'the 
Japs are getting ready to launch 
that flat top. I^d like to stick 
around for awhile. - /' 

The exec said, ‘“Our sUppUes are 
getting low and it^s dangerous to 
stay here too long/' And then add- 
ed, “But I'm with you. . 

For three days the American 
submarine hovered near that Jap- 
anese shipyard, watching and 
W'aiting, 

At last the launching was about 
to begin. The Nipponese vessel 
was draped with ribbons and flags. 
Silk-hatted, slant-eyed dignitaries 
gathered at her boiv. The Amer- 
ican crew was tense as their com- 
manding officer peered intently 
through his periscope at the scene, 
^ the enormous Japanese car- 
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Trfliji?ng woy Pt Now Conn., 

as Dieto) onlines roar cind oxhauit pours from porli 

the Na^'y known aa the “sLlent sei-vicc/^ 
ThoyVo £1 taciilurn^ close- mouthed lot^ 
TJiey’t^e picked hr tiidr tool courage, their 
dependability^ their calmness and their 
seJf-pos^ess'Lon. Such nieti do not do much 
boasting. 

But moj-e than that+ the nature of their 
waiUme job lies beyond the newspaper 
headlines naid radio loudspcal^crs^ Subma- 
rines nitis.t opci-ate in secrecy. When one 
of them £^ends an enemy vessel to the bot- 
tniTij there is nobody to applaud. And when 
one of thein goes down by mine or depth 
charge, news of the loss is withheld. 

In ^ite of the fact that it 15 difficult to 



ricr began to i-umble dowm the ways, the 
submarine skipper saidi crisply: 

“Fire One!^' 

The lirsl torpedo roared out of its tube, 
followed by three more. As the Jap flat 
top entered tfie water, two of the tin fish 
found their mark. WiLli a tremendous 
explosion the now carrier continued 
straight to the bottom of the harbor. 

Such is an unofficial story that has 
been circulating since shortly after the 
war began. Ko Navy officer will swear 
it\s true — but it might well be. 

Submarine men belong to an atm of 



RigHi, tac.h torpedo on flog held hy two m«rnher« 
of iuh Crew dcnol4?( One ^wnlc«n Rising Sun v«»kel 
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was attacked at Peai'i Harbor 
and Manila, the Navy had all 
its submarines in service. 
AnoLher 73 were being built 
while another 23 were on or- 
der. Since then, an unspeci- 
fted number has also been 
ordered. 

Details on submaj-ines are 
meager, and beyond a few 
general fads the Navy says 
little about its "pig-boats" 
Most modern American sub- 
marines range from 1.5A0 to 
2,000 tons and are from 250 to 
300 feet in length. Speed is 
from 20 to 22 knots while un 
the surface and from 9 to 11 
knots under water. From 40 
to S5 men make up a crew. 
Armament usually consists of 



Wh*n ori^«r it giviin to **\ay 
’bwlow" trainaa leapt tpi^ard 
ladder. Righti pklura made 
by parncapfl of Cl victim 

get any i-eal news on the 
activities of the ‘^silent 
service,*^ a few yams of 
real courage and heroism 
have come back from the 
Pacific. 

After the attacks on 
Pearl Harbor and ManitaT 
American air and surface 
power was seriously crip- 
pled — at least temporari- 
ly, But the submarines 
came out of their corner 
swinging. 

Admiral Chester Nim- 
iiz said recently' 

“From the very begin- 
ning, our submarines 
began taking a toll of 
Japanese merchant ship- 
ping and an occasional 
man-of-war. And as oiii- 
submarines increased in 
numbers, the rate of en- 
emy sinkings increased 
accord! ngly. 

'As we moved nearer 
to his shore instalJations, 
our meetings were more 
frequent^ almost a daily 
occurrence. Oui' subma- 
rines have given an ex- 
cellent account of them- 
selves.” 

When the TJ. S. fleet 

0)^^irtiliri9 iiUncolo (OnlroU 
lh« four tubit tht 

torpedo fBcm uF U, £. ra^o-r 
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a single 3- Lq 5-inch deck gun^ 
anUaircraft guns and 6 to 12 tor- 
pedo tubes. 

In Manila bay, submarines pcr^ 
formed yeoman work. While Jap- 
anese bombers flew over by day, 
the subs sank to the bottom. At 
night they would rise to the sur- 
face to load their precious cargoes. 
When Manila fell and the Ameri- 
can foi'ces moved to Bataan and 
Conegidor, it was the black- 
hulled American submarines that 
carried most of the food and am- 
munition to the Army. 

After the surrender of Corregi- 
dor, American submarines were 
forced to seek other bases from 
which to operate. They found 
them all right and since tlien have 
played an important part in the 
sea battles of the Pacific. 

Lieut. Fr ank L awso n was aboard 
one o't the American submarines 
which left Manila for another base. 




llBrrLsnn MJllcr paErttlxur. ^rgm U. 3. Navy 

thli "■fifh ■yo" view of fCrp#do fired frem lub underiea a 
Q f^vorile painlin^ c-f mm in ihe ^rvicv, Sefaw, Ir-ainep 
in Nflw London tunic comet vp lino wilh Memi«it lung 
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Tho bnndpkked imemt^ers- of «vtry U. 
ihmtr «‘Kcip«- frcm (Irkkvn rpidvr. 



S. »ubi»afifie e.rew learn h^w la ttiolie 
H«r« frciin** \% leaving divmg b4li 



Shortly after the underseas boat had put 
in at the new base for re- conditioning, it 
was greeted by a 500 -pound Jap bomb 
which was dropped on a pier several hun- 
dred yards away. 

The submarine submerged immediately 
and gun crews manned machine guns from 
the deck, which remained awash. The dive 
bomber was driven off befoi^e it could do 
any serious damage. 

Then the American “pig boat^^ 
went htmling Jap ships. The first 
night out, the sub surfaced right 
in the middle of a largo number 
of Nipponese vessels. 

"'Fortunately/' said Lieutenant 
Lawsorij "we w?ere well protected 
by foggy weather. The Japs didn’t 
see us but \ve could distinctly see 
the silhouettes of their vo.sscisr So 
■^ve picked out the tw^o largest, un- 
leashed our toipedoes and dove 
for the bottom. 

“As we ivero going down we 
heard two lai^ge explosions and 
something that sounded like a 
third. At any rate, we were cred- 
ited xvith two Jap ships^ The next 
two days we played hide and seek 
with Japanese warships, but they 
finally gave up the chase, 

Because of the hazards of their 
job, submarine men are paid a 50 
percent bonus — the same as fliers. 

But fear seems to play no part in 
their lives. As a matter of fact, a 
seasoned submarine man will toll 
you there's no better branch of 
the Navy* 



Harold Carrico, torpe- 
doman first class with a 
record of IG yea i s in the 
Navy, recently told of his 
submarine being dam- 
aged in the Battle of tlie 
Macassai' Straits hot ween 
Borneo and the Celebes. 

Damaged while on the 
surface by a Japanese 
bomb, the American sub 
rolled over on its side and 
the crew clambered out 
and up on the side of the 
stricken vessel where 
they remained 47 hours. 

"A.S we lay huiigry and 
exhausted, Japanese Zero 
fighters spatted us and 
strafed us with machine 
gun fire/" said Carrico* 
'"But every man hvedj 
and so far as I know are 
still in the service. Sub- 
mai'ine men always go back to 'pig boata^’* 
Much has been made of the teamwork 
of eight men aboard a giant four- motored 
bomber. But that kind of teamtvork, meas^ 
ured in hours, can't begin to touch the kind 
of teamw^ork rc<iuircd of 50 men in a sub- 
marine for week.s at a time. 

They're all hand picked men, these sub- 
mariners, and the finest in the Navy. First, 
they must be men who can be depended 



laokingt forward inta quortnri of cap- 
lain; HOmiOn qI lofi ii itaorin-g ihip 
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on to do a job right Second, they 
must have a quiet poise and self- 
a££urance. And thivch "thoy must 
liave the stamina and patience lo 
be able to get along with their 
shipmates in cramped quarters. 

Even such a personal and inti- 
mate thing as “ B O ", ^vhich the 
doctors call bromidosisj will dis- 
qualify a man foi' the submarine 
service. If their best friend won^t 
tell them, the Navy will. 

Once he is picked for submn^ 
rines^ a man must go to school to 
Jearn all there is to k.TK>\v about 
Diesel engines, storage batteries, 
torpedoes, gyro-compass and un- 
derwater sound and radio. He gets 
practical experience in using a 
Momsen lung so that he can get 
out of a damaged submarine alive 
— if he must- In a war of special- 
ists, he ranks right at the top. 

The subiTiEU'ino in the Pacific is 
just as important to the Unite<l 
States as it is to Germany in the 
Atlantic. Japan is an island nation 
T,vith long lines of overseas com- 
munications. 

Many naval experts believe that 
this vulnerability to submarine 
warfare is Japan's fatal weakness 
—her *"AchiIles heel.” In a long 
war of atti'ition in the Pacific, it is 
believed that America''s growing 
submarine fleet will finally strangle Japan^s 
seaborne commerce. They point out that 
£0 far our submarines have sunk more Jap- 
anese ^ips than have our planes — at a 
much smaller cost of manpower and 



In Ihii presturs clinniberr butky fulurB iubmarinen io«n tflixrn 
whether lhay can atand rignri of ihe undenen ^'ulent service" 

equipment. Proof of the eflectiveness of 
submarine w'arfare against Japan is seen 
in the weatherbeaten American subs that 
come into Pacific bases — with 8j 10 or 12 
little Jap flags painted on their periscopes, 




Iv't a iftnst morntnl tar ihe ciow when the orcFef •cvrriK to erssh dWo. Sybi on po^ro! sroy b«Tow 
during Ihn day^ do ibfrtr ItUi^lT-ng al down or dutk and lurfacB at nighi lo chof-ge baftfiriei 
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Wirh fl gr»aT ipf-aih lh« U.S.^. Puffer^ leurl^ 4ubmDr»n» to ha huSlt on iba Lalcai, il- 

ia unchad on U% fiiJf ManitowO'C, Wi|, Likfr all U- S. ful>rnfrr»tbl«», it rtflm*4 for O fi(h 






Each on& represents an enemy ship sunk. 

Lieut, Com dr , Henry Chester Br uton. 
skipper of an Ttmerican sub with lITlittle 
rising suns on his pei iscopej told recently 
of how he got a Jap troopship almost with- 
in si^ht of the Japanese mainland. 

' missed her on the first attack, chased 
several houi’s and finally sank her. We 
saw her bow in the air and then she went 
down.. We learned later there were 40fl 
soldiers and 20D civiUana aboai d, in addi- 
tion to the crew.'^ 

Another American submarine crew got 



SO close to Japanese-held territory that, 
one of Lts officers, Lieut. Slade Cutter put 
it, *'you could almost spit on the coast/* 
Tliis particular crew, which ah eady had 
to its credit a big transport, a destroy ev, 
two patrol boat^ two tankers, an inler- 
Island ship, a trawler and a freightert was 
ordered to I'ccoimoiter an island in prepa- 
ration for an Amei'lcan raid that was to 
follow a few days later* For five days the 
sub made careful observations. Her crew, 
itching for action, grew anxious as small 
ships left the shelter of the lagoon. All of 
them made perfect tar- 
gets, 

“But the skipper let all 
of them go by,'" Lieuten- 
ant Cutter said- “He fig- 
ured there must be some 
big ones in that lagoon, 
"He was right. On the 
fifth day a big baby came 
out — a transijort. We let 
four torpedoes go and 
sank her.^^ 

Many improvements 
have been made in sub- 
niarines since the last 
war. Today they are big- 
ger^ stronger and have a 
longer cruising radiu-s. 



Maen.n ar> •otTng 0 "lin 
Aih" into ana of lorpada lubat 
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In Ihif hug 0 ftooling iKa ful>i^nFin^ P«to bu-ilr en the Orenl Lolcei wai rnwed d^wn 

tfie Mi|(iit!p|ii River to Niw Ofteon* where ihm wa$ out to joiii lli4 brewing underi^D -fleet 




Depth bombs must explode within 15 feet 
of them to da serious damage to the JiiilL 

Measures for the safety and comfort of 
the crew have also been improved. 

Submariners get fond that compares fa- 
vorably With that of any bi||^h-priced res- 
taurant. Because of tlie lack of I'ocreational 
facilities abnard a cramped submai'inc, the 
most popular sport is eating. Extra rati on 
money provides thicks juicy steaks, turkey, 
fro?:en fruits and vegetables, and pies and 
cakes^ Good fond keeps morale high. 

Because submarines stay submeiged by 
day and come to the surface only at night, 
the crews may not see sunlight for weeks, 

Tq keep health at a high level, vitamin 

Motorized Pre-Flight Trainer 

To further speed up 
wartime pilot trainingi a 
motorized pre-flight 
trainer is in use on the 
West Coast. Although it 
never leaves the ground ^ 
its midget motor pulls the 
craft along the ground at 
speeds as high as 40 miles 
an hour. The ship, oper- 
ating on a pivot, can bank, 
turn, and otherwise sim- 
ulate actual flighty 



tablets and ultraviolet ray lamps are pro- 
vided. Special chemical pi-epa rations ab- 
sorb cai'ban dioxide breath^ out of the 
crew's lungs — ^thus tending to keep the air 
within the submarine sweet and fresh. 

Military men who look ahead see many 
interesting possibilities for the submarine. 
One is a huge troop and cai'go cari'ying 
submarine which would be immune to air 
and surface attack. AnoLher is an urrder- 
waler aircraft earrici% Another is a sub- 
mersible cruciei' which will be armed with 
heavy guns and come lo the surface to do 
its hghUng. A fourth possibility is a sub- 
mart no ''mother ship^' which will loose a 
flock of "baby subs” in enemy waters. 

ever Leaves the Ground 



WSlIi Eh tirty motar 
4n th* not4p tKi( pri-fliotit 
1r*Qmvr i* raadio-d far 1h* 
'^la h«o'll.^ 1 1 vpevdi fllang 
greund at 40 milat par Keur 
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Bullets Ride Merry-Go-Round in Weight Test 




Among the 90- odd inspections of 
rifle and machine gun cartridges 
at the St. Louis Ordnance Plant, 
is one in whfeh theBulleta ritte a 
'^meiTy-go-round.^^ Each of the 
10 spokes of this "gage and weigh” 
machine is a scale, so delicately 
balanced that a cartridge will be 
rejected if its weight is one grain 
too great or too small — and there 
are 7,000 grains to the pound. 
Lightweight cartridges ride high, 
heavyweights ride low, and each 
is automatically kicked off into a 
separate ban. In another inspec- 
tion procedure^ cartridge cases roll 
at a slight angle beside a mLL'ror, 
tilted so that an inspeclor can look 
down its throat to see that it is 
perfect, and that no foreign matter 
has lodged inside. A second mir- 
ror reveals whether tire primer is 
properly seated. As a final inspec- 
tion procedure, rsiildom samples 
are taken fiom every lot of fin- 
ished ammunition and fired for 
accuracy, penetration, and other 
factors. Though cartridges look 
deceptively simple, their mass 
manufacture at Oils 300 -acre 
plants which tui’iis them out by 
the hundreds of millions^ dc-^ 
mand-s more than 2EXJ precision 
manufacturing operations. The 
finished products are sleek and 
deadly implemenls of warfare. 
Certain measurements arc held 
to tolerances as close as one 
ten- thousand th of an inch. 



rtf\e and rma- 
thinft gun cartridg«i ara 
Qfi leoKai A.I 

lapj >drti|plaft iCire ultiClAd fflf 

D "'final flxpm," nCtutil firing- 
b«far& ecc«plenc«. Above r a 
ttanlfrd mirror lolm in9.p«;clci^ 
V30VT imid* of carlridgpf. 

• rry-ge-round"' icaJ# 
autometirally throws off any 
Cbrfr'id^B- 4^ improper wvighi 
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Artists Reproduce Naval Battle on Table Top 











Right, tho canipleltd pcmoroTnd— - 
(L pilfikl'i eye qSF ti b’Q+Ple 

3 fi phc SoloFttonip "with 0 - S- eirtd 
jap fhips monru ver ing^ b>Drnber$^ 
w]ng!ng o-v^rheod^ shell-s buraNn^F 
roar inkiei lEndifig iprny 
pnd barge* malting fpr thfr ihare 



boMfp scpnet, bas-ecF 
en cahie-d ^icrio-in otn deiignsd 
by pne ripwspnper by wie 
miniature ships, Eilay iislcndi, 
bits af c^tjonwopl for hurtling 
bombsj paper o^eearit pnd 
Airings for roads, arid plasMc i^iE^ 
iages. left, itcaff begin t woirk on 
batll-c tcene to be photographed 



lllutien of spa ice -and 

depth is crep+ed by de^lgriing □ 
rhfoe-di4^ensional model for the 
photographer. Edi1or''s skelch of 
fehe btiltie li scitE ta ikc 

Oft depafEment, The ejcod lo- 
rollan of every ship erigaged is 
pJqUod from the wired story. 
Phot-ogfophk paper ix u*ud for 
ihe sea, islonds are rr^olded of 
day, and villages rare designed 
from paper, pins and plaiticine. 
A I left <enterr artisl asEi ''proc- 
ess white"'' lo paint ship's wpte; 
h^ could olio shoving cream 
far ihii purpose. Sky [n back- 
ground is verti-caf sheet of arr-^ 
brushed paper. Lengths of whrie 
string form the roads ashore. 
Soltonrip the ti-ii? of the mirtiatur<e 
ships is shown; artist holds on 
entire ^'pocket navy" in one 
hood. The ri^idget fleel is care- 
fully set up in a formation pi'c- 
delermine-d by the editor. The 
campieled ''set'' is □ table-top 
bo-Hlu-r Trornin^ lomp* ippan the 
scenq enablet Ihg photographer 
lo shoot Ihe picture fram any 
angle^ to gatn realistic effect 
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Tw«nty-lhrttt w^min who halp build lha pluri«t tfand along HAfing of o Liberalofr ■Canioiyal ftj't fl -14 bambor 
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T F THE United States chose to build only 
^ one type of warplane it might very well 
speeifiUze on its famed mass-pt'oduced 
' workhorse of tho war*" the Liberator B- 24 
bomber. 

Dui-ing its short career the Liberator 
B-24 has carried the war to the enemy in 
all parts of the world and yet its record 
to date is hardly a beginning. More Lib- 
erators are being built this year than the 
total of all aircraft production in the United 
States only a few years ago. 

Its battle log makes impressive reading, . . 
"Liberators sink 10^000 -ton Italian cruis- 
er” . * * 'Liberators dump 15 tons of bombs 
on Kiska'* . . . ‘‘L-24 destroys German sub 
in Gulf of Mexico" ^ , ^'Sink Jap ships in 

Akutians^^ . . . “Carry full bomb load at 
10,000 feet to target despite two engines 
knocked out by antiaircraft fire” . - . “Lib- 
erators detect and help destroy Jap convoy 
in Bismarck Sea” . . - “B-24’s knock out 
German fighter planes in ratio of 4 to 1,” 

On one frontp the Mediterranean^ Liber- 
ators have done virtually all the long range 
strategic bombing, In nine raids alone the 
Liberators dumped 600,000 pounds of ex- 
plosives on shipping and installations in 
Naples harbor. The flights averaged 10 
hours in length, bombing was of the ''pin- 
point^’ style, and the bombers protected 



A C9n»lidBled^Vun«i inginvar dr«i.fod lo-r p trip ip 
th» high^lfilude chambar whvrt l•mp•TPtu^«t will 
bn dropped ia ihaia ancountarid on a bombing Irip 



themselves so well against attack that 
fighter escorts were unnecessaiy. In 600 
missions the Liberators dropped 4,500 tons 
of bombs on such Axis tai-gets as Bengazip 
TripoUp and points on the Italian mainland. 

The cargo version of the B-24j called the 
Liberator Express, together with other 
transport planes, is said to be flying as 
much freight into China as was once car- 
ried over the Burma Road. It was a Liber- 
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ator m which Wendell 
WilUcie flew around the 
world and it is a Libera- 
tor that serves as Church- 
ill's personal airplane for 
his liips to Russia and 
Africa. 

A Liberator holds the 
speed record for crossing 
the Atlantic, one of them 
having made the trip in 
six hours and 40 minutes. 

Another Liberator has 
made 27 round trips be- 
tween the United Stales 
and AustraliiiT, once mak- 
ing the run between the 
continents in less than a 
day and a half. It was a 
Liberator that early this 
year became the Jirst 
‘"aerial Flying Dutch- 
man,** flying for 2,000 
miles without a soul on 
board. Abandoned in the 
air over the Gulf near 
Florida by its crew, it flew 
on until it crashed into a 
mountain in Mexico. 

The Liberator is a 28- ton four- engined j twin -tailed^ long- 
range^ high- altitude bomber. It can caiTy a bomb load of six 
tons. It can fly across the Atlantic and return without refueling. 
Its w'ingspan is 110 feet and the nose gunner is 66 feet in front 
of the tail gunner. The plane has a niaximuni speed in excess 
of 300 miles per hour, can climb to 3^,000 feet, and carries a 
crew of up to nine men who can defend their craft with .50 cali- 
ber machine guns from turrets so arranged that enemy fighters 
canH find a safe angle for attack. 

It is a brute for punish n^ent. Most of the bombers return 
from raids untouched and even when one runs into damaging 



Gunner manning the twin 
.Sl^cnliber gum in tail of 
UbvMitor mvit nut b* icllisr 
than 5 feet 10 inchei nor 
heavier lhan 160 peundi 
oF Crpinpeii 

The Lkhtrelor Evprttt^ b«- 
towp it t^he cargo venian 
of the and can enrry 

more %han $ I4dt 4^ freight 
«wr 3,090 miiWt It n ol» 
ro-nveflible far Irospi 
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A michanic <ti 4 chi fhm rdifiD Onf4nn^ wint 4n Niil of LibtrQler 

opposition it usually manages to limp 
home. It is not often that a single antiair- 
craft shell desti^oys a big bomber. A Lib- 
erator B-1^4 that fails to return is most apt 
to have been lost because of a mijltiplicity 
□f hits that finally reduce its engine power 
to 5Eero or tear Us whole couti'ol 
system apai't. 

Sometimes a couple of the men 
may have to fight a fire on board 
while the rest of the crew fight oR 
enemy planes. Emergency repairs 
of battle damage during a flight 
arc a common story. Crew mem- 
bers may have to remedy broken 
control cables, damaged hydraulic 
lineSt or falteidng engines while an 
air battle rages around them. 

Some vital spots are protected 
by armor, and now the ci'cw mem* 
bers themselves are beginning to 
weal' steel helniels and body ai- 
mor to protect themselves from 
shell fragments. Frostbite at high 
bombing altitudes has been an- 
other hazard and the Liberators 
are equipped with healers to pro- 
vide warmth ’when needed. 

There seems to be no question 
about the superiority of our 

Loading airerafr «ngin«i inta a C-S7, the 
afmy''« dfriignalTaii far ihi ee^ga^^errying 
Lib^i^i^r wtfrd hf Air Traniporl C^fnmaad 



German fighter pilots. In 50 opor^ 
ations against European targets 
America lost 90 Liberators and 
Flying Fortresses, yet in the same 
operations our gunners knocked 
down 336 Axis pl^es. The bomb- 
ers duster together in tight for- 
mation when attacked in the air 
so that scores of gunners can con- 
centrate their fire against the on- 
coming enemy planes. 

When it was decided to put the 
Liberator into mass production^ 
Con solidated- V ultee Aircraft Cor - 
por al iog wanted to utilize mecH- 
anized assembly lines. Automo- 
tive production experts said it 
couldn’t be done^ then pitched in 
to help make the impossible come 
true. Today Liberators are being 
built by the same efficient methods 
once used to build automobiles^ in 
spite of the fact that one of the 
big bombers contains more than 
100,000 parts exclusive of half a 
million rivets, nuts and bolts. 

The mass production of Libera- 
tors at Various plants scattered 
across America is one of the lea- 
sons W'hy the aircraft industry is 
vaster today* in respect to the value of its 
ou^ut, th^n was the automobile industry 
in its biggest year. Ford's bomber plant at 
Willow Run, built to produce Liberators 
at the rate of **one bomber per hour, on the 
houi',” suggests the numbers of Liberators 
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that al'^^ getting up into 
the air even though Wil- 
low Run’s tremendous 
goal has not yet been at- 
tained. 

Factories had hardly 
geaj'ed up for assembly 
line production of the 28- 
ton bombers when Con- 
solidaled-Vultce put its 
Coronado patrol flymg 
boat on the same mass- 
production basis. This 
plane weighs 33 tons^ tire 
largest thing in the w^orld 
built by assembly line 
niethodsH But it won't be 
for long ai^d today coin- 





Abeviftr ebt^hing ''arlineial alrituda^' iit CdnialidarAd^ 
Idb^ratpry wh«i«l 

pvitinblpii ready far initallatian dI the foCtory 

are being put together by new' methods 
that allow moi-e speed. The Liberator nose 
section once required 6+000 man-hours lo 
complete^ now it is being built at 33 limes 
the former rate of construction by one third 
the number of w'orkers. 

This miracle is performed by building 
the nose structure and then taking it apart 
again temporarily so that the maze of 
panels, piping, conduit, and wdring can be 

Before m tolcat off on on «rrand 1e enemy enurr- 
.try o rnfrfhiQnk mokei o ftna\ check of itfc eni^inei 



pany engineers are confident that If 
necessary they could build anything 
up to the size of battleships by the 
same efficient method. 

The metal sti'ucturcs of present 
airplanes consist mainly of aluminum 
and its alloys; with the advent of the 
great aiii^lanes being considered 
now', steel will take to the air. Sheet 
steel, for instance, seems to be a de- 
sirable \vlng covering material in big 
aircraft. Steel would give an aiiplane 
a hfe that compares with the life of 
a railroad locomotive. 

Mechanized assembly lines tell part 
of the story of building Liberators in 
volume; breaking dowm complicated 
siiiictural processes into simple op- 
erations that can be performed by 
relatively unskilled workers is a 
companion reason. Sub-assemblies 
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fitted into their places rapidly and easily. 

Half a dozen oi- more different kinda of 
plastics go into a Libei ator» 1,700 pjeces in 
ill! that weigh about 500 pounds. They are 
used not as substitutes for metal but be- 
cause they are lighter and better than 
metal. Thus the plane's wheel well domes 
used to be shaped from aluminum alley 
that weighed 32 pounds per dome, 
nated cloth and Fiberglas domes save 34 
pounds per plane. A plastic anti-icing tank 
that weighs seven pounds replaces 
a former tank made of aluminum 
alloy that weighed 22 pounds. 

Consolidated -V ii Itee engineers 
don’t believe thg aii'craft industry 
will come to a sudden halt the 
minute peace is signed. The air 
age is here^ and fast freight and 
passengers tend to move over the 
Great Circle routes that air travel 
makes possible. New' York and 
Chungking are a month apart by 
train and ship^ yet separated by 
only 38 hours of airplane travel. 

The point iSj military airplanes 
won't be worth much as peace-- 
time cargo carriers. Their fu-se- 
lages ai^e designed to CEirry smalls 
Jieavy loads and their horsepower 
in relation to the loads carried is 
tremendous. 

To pay theii' way, commercial 
cargo carriers wull need large 
fuselages in which bulky mer- 



chandise can be transported, and no more 
horsepower than is necessary to move such 
loads rapidly and economically* Thq en- 
gineers believe that although some ex- 
militaiy airplanes will be pressed into 
service as cargo carriers, they will be used 
no longer than it takes for the industry 
to design and build great transports that 
can do the peacetime job better, Pbnes 
designed specifically for cai’go aie already 
on the way. 



LowAJ-En^ a camplBt»d Itiil cijEivmbly ■nl'a 
plact Di^ futiTag* a! Drtt aF ihe Canislin 
datAd-Vullv« plcnli. The twTn tail ii ana 
of ih* diitir^guiiking faalurai of 3B- 
ton, fou]--ongiv4«<ir hlgh-olHluda bambar 
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Wartime Home Built and Furnished for $1,000 









wvEiIhe 



Designed as an cmqrgengy unit 
for temporary use in communities 
where acute wartime housing 
shortages exist, a Victoiy House 
designed by the John B. F ierce 
Foun datio-ri aocomm^ates a 
family of four and tan be built 
and completely furnished for less 
than $1,000* It is basically a sub- 
stitute for life in a trailer, and is 



Rcof shield I window s from 



LninmDtod wood <irchoS ondo» rwmy ifliorior war hauio 

based on tsse of laminated wood arches 
shaped to produce a roomy interior. Cov- 
ered with pglp-lsoard, this frame supports 
a double Wall and roof which tan be fur- 
ther insulated. A third layer of pulpboard, 
coated with a^rphalt rooiing, is suppc>rled 



above the arch proper xvilh a ven- 
tilated ah'- space between for insu- 
lation against the sun's heat. The 
added Uiyer aLso shields the slop- 
ing windows from suit and rain. 
With a realistic approach toward 
the problem of priorities, the Vic- 
tory House uses no plumbing nor 
electrical wiring. Sanitary facili- 
ties consist of a kitchen sink^ which 
drains into a dry well, a washstand and a 
chemical toilet. Illumination is fram kero- 
sene lamps. The mechanical e<juipmenl 
was kept meager, for some more elaborate 
Ileuses have been finished, only to stand 
empty, waiting for priorities for utilities. 



7 

Deep-Sea Fishing Indoors Provided by "Electric Tuna” 




Not even war's reslric Lions on plea.sure 
^tailing ran keep your confirmed deep-sea 
fisherman fj'om rehearsing liis favorite 
sport, as Mai. Aaron E. Carpenter, well- 



known Phikidelphia angler, demonstrates. 
In hts office, he has a standard fighting 
chair. 30 feet J rom a closet in which is a 
small electric motor turning a wide spin- 
dle, and also equipped 
with a leather brake. For 
fishing practice, the line 
of his heavy rod ig hooked 
to the spindle, then the 
motor IS run a brief peri- 
od to simulate the first 
run of a hooked tuna. The 
brake Is then tightened, 
and by means of small 
weights is kept at uniform 
tension. The angler then 
proceeds to “work the 
fish/' with a penalty, if his 
line grows slack, of an- 
other few seconds* run of 
the motor. A red marker 
tied to the line shows 
when the fish is “landed.” 



Hthti'niCin irt ftgHling 
chair. Im*b ipindlB ib-voIvhp 
ing iimulatfti run cf o luna 

CoyfUai' PhlMplpbLft 
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FIX-IT 

without such depart- 
ments. The foundation 
helps any industry with 
a problem. 

Take the potato ship^ 
pers for an example. 
Their problem was bac- 
terial soft rot^ a condition 
that cari set in and spread 
through a carload of 
washed potatoes ready 
for shipment. Sometimes 
rot occurred in as much 
as 40 percent of the spuds 
in a carload. 

The shippers thought 
they knew how to pre- 
vent rot, and came to the 
foundation for advice on 
their method. The result 
was the development of a 
dryer, basically a con- 
veyor belt carrying the 
potatoes through a hot- 
^ blastn causing a change 
in the shins that arrested 
the bacterial inriltration. 

The result; Thousands 
of shippers' dollars saved, 
and the end to one peril 

Dq/'s Work for thii fcundaliQin 
might rangs- Fram baking e«rdm^ 
ici to mokinf slroin-gQuge 
(b*low) oF hamrrittr on t@ink 



T T ^ keep potatoes from rotting 

* in jfreight cars?*' 

Where is my bridge most likely to 
break?*' 

'^How does a parachutist's heart act when 
he bails out at 30,000 feet?" 

*'Do you have any substitutes for sand?"' 

These are typical questions asked in a 
so-rt of industrial “Information ^ Please^'^ of 
the experts at the Arm our Research Foun-- 
datLon in Chicago f iSiHated with lllinoLs 
Institute of Technology. And the problems 
rarely slump the exports. 

Launched six years agOj with three men^ 
thi-ee rooms of an old apartment house, 
and $30,000, the foundation now boasts 
staff scientists hy the score, several whole 
huildmgSj a budget running over a million 
dnUars annually, and savings to industry 
running into many millions. And it*s all 
been accomplished on a stiictly not-for- 
profit basis. 

Although many big companies have their 
own research departments, these compa- 
nies are users of the Armour Foundation 
service even more than the companies 
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Al[ rh« fDk|ndafiafi>''i work aimi al letuning fendoifr^'i h^dachaii, H4rt^ 
txpmri miOfurtt iHfr 4f •olr ihf^ugh fha Outkl af wanfjlaling iyilam 



to the annual shipments 
of 300,000,000 busheb of 
potatoes. 

Industry's headaches 
are brought to the ex- 
perts for diagnosis and 
cure. A fountain-pen 
manufacturer came up 
with one of the first prob- 
lems Harold Vagtbovg , 
the foun dation oirectoT, 
and his associates soived. 

This manufacturer point- 
ed out that business men, 
carrying fountain pens in 
airplanes soaring at high 
altitudes^ frequently tame 
back to the ground to 
discover that they had a- 
pocketful of ink. 

It was readily ascer- 
tained that pens leaked 
because of the greatly re- 
duced pressure at higher 
aliiludes. But the diag^ 
nosis was easier than the 
cure. The foundation spent a year studying 
every formula of physics, and finally came 
up with a model that withstands both the 
extreme low pressure of airplanes and the 
extreme high pressure in submaiines. 

If you, as an industrialist with a manu- 
facturing problem, ask aid of the founda- 
tion, after a preliminary examina- 
tion you would be presented with 
an estimate of the cost of solving 
it. Included in the estimate wotild 
be the cosl to the foundalion of 
the materials and took to be iLsed, 

I'hotovlD^ti^cly let! iha^i an plai-lic mad«l 
where w*yM eccur on object. In- 

sell madel of h^ok vhcwl linei^ of 



together with the staff salaries and over- 
head involved in the solution. 

After your problem was solved, the so- 
lution would be all yours- None of your 
compeUtors would have access to the foun- 
dation's findings; what you paid for, you'd 
receive exclusively ’ — ■ theories* methods, 
patents, and maybe even 
a small-scale, completely 
operating factory. 

During its first six years, 
the foundation undertook 
167 lo-ng-term industrial 
Investigations, and 3,781 
short-term ones, for in all 
1^249 project sponsors — 
companies, associations of 
manilfacturers and gov* 
eminent agencies- With 
the advent of war, re- 
search was stepped up 
many-fold. During odd 
momente as w^elb all the 
staff helps out on projects 
originated by members of 
the foundation Itself- 
Listing some of the long- 
term proj;ects shows the 
broad capabiliUes of its 
$taff. They include re- 
seaix;h in fields of acety- 
lene^ automatic lighters^ 
electronics, glass con tain - 
erSj high-pressure gases, 
meat processing, sewing 
machines, soil studies* 
tractor treads, cosmetics, 
ore bridges, chewing gum^ 
rubber salvage, pencil 
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Wir* raconlfir^ pari^c^Ad at fagndaHanp i| tt4f-t<anrain«d 
carder and player, uving wire .004 inch thick ai iH* "regard'' 



leads, and Venetian blinds. For his single 
fee the industrialist has access to men with 
skills ranging from the most absti'act to 
the most matter-of-factr 
If a manufacturer wished to know how 
long a new metal alloy might be expected 
io wear, work on his project might include 
microphotography by one expert, stress- 
testing by another team, cold gnd heat 
testing by others; impact tests by a phys- 
icistj chemical analysis by a metallurgist, 
and actual wear-tests by mechanics, l^e 
net findings boil doivn the reports of per*- 
haps a score of men — or sev^eral score. 

Often a project retiuires that foundation 
experts dream up absolutely new tools and 
methods. The tools may then become part 
of the laboratory equipment- One such is 
a lubehke device built to delei-mine the 
sound absorbing properties certain ma- 
teria b, now resting until afti r the 
war in a place of honor in th^> lab, 

One much- publicized bit of i^e- 
seaj‘ch was the testing of clo tiling 
and equipment used by Arthur 
Starnes in a free fall of almost sxk 
miles from a plane over the Chi- 
cago Municipal Airport, He was 
to be the guinea pig in a test of a 
flier's physical reactions when he 
bails out in the stratosphere- to 
fall nearly 30,000 feet be- 
fore opening his para- 
chute. To protect his life^ 
his equipment had to be 
tried out in advance. So 
Dr. Francis Godwun^ as- 
sistant director, built the 



foundation a piece of stratosphere. 

A chamber was constructed 
within one Toom^ and the para- 
chutLst was dressed in sLrato- 
clothing, given the camera he was 
to buckle onto his bndy> and the 
tiny transmitter that eventually 
broadcast his heartbeats during 
the free fall, and placed in the 
chamber, whereupon the temper- 
ature was reduced to 67 degrees 
below zero, and a 200-mi le-an- 
hour wind was blo^vn into it — sim- 
ulating the conditions of the fall. 
Thanks to the pre-testing, Stames^ 
fall came off safely; 

Dr. Thomas C. Poult er, sciM tific 
direc tor, of the found a^j oiT 
renowmed as designer of the 
“Snow Cruiser" Admiral Byrd 
took on hSs last Antarctic expedi- 
tion, found in the course of the 
expedition that excessive cold 
would in efTect “freeze'* his miniature cam- 
era. Sprocket holes in the film would tear 
□wayi before the film would turn. So lie 
designed a tiny coil heater, operating from 
a dry- cell battery, to warm the apparatus 
sufficiently to tvum the film. He aLso dis- 
covered that for cveiy SO^degree drop of 
tempera lure, the camera should be opened 
one full stop, to compensate for lowered 
film sensitivity in the cold. 

Sights, sounds and smells of a carnival 
House of Magic play on the senses of a vis- 
itor to the domain of the '^Mr. Fixits," but 
there is nothing but deadly earnestness in 
the way they approach their work, much 
of which is now of a secret military nature. 

One prizr^ exhibit 
bears the jaw-cracking 
name of magneto-slric- 
tion osciRalor. In effect. 



InftniQVi mix«r coniuii vf four 
iDll*rt furnftd by rnohir. 
^^nldini lubitanctt to Ih 
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a scieiitific short cut lur wear- 
ing things out. Plugs of a metal 
under tesl^ for instance^ are 
screwed into the bottom end of a 
bar that is caused by a magnetic 
field to vibrate longitudinally— 
that actually to get microscop- 
icaUy longer and shorter, at the 
rate of 8,000 vibrations per second. 

The bar with its test metal rests 
in a vessel of liquid, and the ultra- 
high-speed vibration actually 
m^es a hole in the water, leaving 
a vacuum whei^e the rod with- 
draws and immediately slapping 
down again with a force such that 
30 minutes on the machine equals 
months of actual wear. 

The vibration is at such a rapid 
rate that it causes a shrill squeal, 
above the noise level of pain — 
about 11 S decibels — and the unit 
is confined in a soundproof box 
while in operation. 

In another laboratory^ a scien- 
tist is peering into a Diesel engine 
that is actually in operation. He 
designed a tiny quartz window 
that resists the combustion pres- 
sure of about 1,2CK9 pounds per 
$quare inch, and aLso avoids soot- 
ing. With an arrangement of mir- 
rors and a spectroscope or high- 
speed camera, he deduces things 
about the efficiency of engine and fuel by 
studying tlie light from combustion. 



VUuel th«rrtiOm»f«r^a 10 mvoiurt th* 4f 

by mnlching co^r itf firH with toil in 'icop* 



Elsewhere, polarized light is used to test, 
on plastic models^ where stresses would 
occur on a piece of metal of similar shape* 
_For example, a chain -hoist manufacturer 
may wish to know where his pulley hook is 
likely to break. The technicians can^t pho^ 
tograph lines of stress through the metal 
hook, but they can photograph through an 
identical plastic hook^ and the strain shows 
as Unes of stress under polarized light. 

Upstairs is an innocent- looking hydrau- 
lic press, capable by an adaptation of pis- 
tons within pistons of building up a pres^ 
sure of one and one half million pounds 
per square inch. Down in the basement an 
operator is pouring buckshot through a 
balance to detciTninej by weight of the shot, 
just how much foundry cores ^vill stand 
before they break. 

In the new metals and minerals building 
they are really finding substitutes for com- 
mon sand. The problem is to make more 
durable molds. In sand casting^ the sand 
must be racfuned in around the pattern for 
each casting, a tedious job. The alterna- 
tivCy making a metal casling, is too costly 
unless the same pattern 1$ to be cast re- 
peatedly* 

Metallurgical crews are seeking an in- 
(C4rtflnu«d ifr paa* 
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TypWs Wood Copyholder 
Has Fingertip Control 



/ 

available^ fitted with a string which when 
puUed, causes the case to fat! apart and 
expo^is the extinguisher, ready for use- 
The case, made of cardboard, can be re- 
sealed for further use. It comes in sizes to 
fit varying types of extinguishers. 

Parcels Wrapped in 30 Seconds 
By Use of **Ready-Wrapps*' 

Pre- folded wrappings that fall into place 
Over a box to be wrapped have been de- 
vised by Bill Jam es of Miami, Okla.^ 
who asserts iRey cut to one -tenth the time 
required for a gift package- Feature of the 
development^ which Mr+ James cabs 
"Ready- Wrapps^'^ is the folded sheet, so 
arranged that lifting one end allows the 
entire wrapping to fall into place around 
the psjceL The wrapper also bears 









Fkng«r|ip pritiur# On lever keepi copy Cit «ya lonvl 

Made entii'ely of wood to save gritical 
materia b, a wartime copyholder is said by 
tnanufacturers to compare favorably wdth 
the peacetime product. Noiseless in oper- 
ation^ the dev^ice always keeps the copy at 
eye level, reducing eyestrain and permit- 
ting faster work- Control is by a single 
lever, operated by fingertip pressure, and 
the copyholder is heavy enough not to re- 
quire fastening. It can be instantly re- 
moved when use is served. 



Pull Cord Releases Extinguisher 
From Tamperproof Box 

To prevent tampering “with waU-type 
fire extinguishers, and to provide imme- 
diate evidence in the event such tamper- 
ing is attempted, a tightly sealed box is 



tlnFqldtdr Wfdpp«r falll In plau araund 



gummed tabs, which, when moistened be- 
fore the Operation, hold the wrapping in 
place. Ready- Wrapps are designed in 
three types, the shell type, virhich enables 
the wrapper to complete in 30 seconds a 
wrapping that once requirrf five minutes; 
the sack type, that requires 45 seconds, and 
the envelope type, that requires one min- 
ute, according tg the designer^ estimates. 



PuMmg ripcerd, righr^ tKlJnguUhcr for yi4 



e*" j 



CIn one minute^s combat a flight of 50 
fighter planes shoots seven tons of copper. 

It >■ f. J ^ 
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Rocking Barge Tests Guns for Action on Ship 




Navy onliairicrafl |funt dr* litlvd lOn ihis rocking barg* I4 dvivrmirt* ihfry will r«OCt to itioliofl of ihip 



How antlaircFEift guns will opernte on where oi’dnance and ammUniUorl are Coit- 
Ihe high seas is delermined in advance by stanlly cheeked. Motion of the baige is an 
mounting them on a rocking barge at the accurate i-ehearsal of the pitching and 
^^vol Proving Ground at Dahlgren^ Va.+ tossing of the gun mount aboar d a wai’ship. 



Hammock for Jungle Fighters Defies Rain and Insect Pests 







Walerprsef obave and 
jungiB hninmaEk nlin Hni in* 
9ter nfrt. If » packed into 
. a tmbll Itgh^eiQhl bundle 



Jungle equipment for Uncle Sam^s fight^ 
ers includes a hammock equipped with a 
wateiproof canopy, insect netUng, and a 



canvas bottom with a waterproof under- 
shell. Slide fasteners permit opening and 
dosing the hammock from either inside or 
outside. Resting within the ham- 
mock, the jungle soldier is safe 
from winged pests, and out of 
reach of tropical snakes and other 
menaces from the ground. When 
not in use the hammock can be 
packed into a small bundle, and^ 
being light of weight, is easily 
caiTied. It can be unpacked and 
made ready for use quickly, ropes 
being provided at each end for 
swinging the hammock between 
two trees. 
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“ \N ARMY/’ Nfipaleon mused, 
^ ^ ^‘travels on JLs ftlomach.” 

“A mechunEKed urn\y^"' modeE'n 
commanders fimend> ' travels on 
iLs spare parts,” 

TEinks without treads become 
mere gun emplacemenLi. Planes 
wiih broken landing gear arc 
nothing but sitting ducks. Even 
the amazing jeep couldn't go far 
with a broken axle. 

For months it's been apparent 
that Americans gi-nwing pi’obJem 
was n o “Can we pi'nduce 
cnoughj“ but rather, "Can we get 
it to the front lines in good con- 
dition after it's produced?^’ 

"Gcttin_g thar fuslest with the 
mqstest" isn't going to win battles 
unless the supplies keep coming 
after you’ro there. And America's 
supply lines cross thQT.]sands of 
miles of enemy -contested ocean. 

Yankee ingenuity^ trusted right 
arm of American industry, is 
working on the problem of supply^ 
too. One of its chief contributions 
has been in the variety of space- 
saving and cargo-saving methods 
developed to package and crate 
products of war, 

TheyVe pulling mashed pota- 
toes into paper boxes; wrapping 
airplane parts and even whole 
motors in cellophane; stowing 
grease away in fiber board; ship^ 
ping motor oil in lightweight bot- 
tles; tooth powder in paper cones; 
sand and asphalt in paper bags. 
The famous jeep occupies 190 cu- 
bic feet of space on the road, but 
it is stowed away in a crate tl;at 
occupies — crate, jeep+ spare parts 
and all — only 141 cubic feet, 
Con,sidcr the problem. That war 
plant in your town is making 
goods that may end up anywhere 
in the world. Its crates and car- 
tons may be jarred about in a 
freight car, dropped from a crane, 
buried under tons of other goods 
in the hold of a ship, soaked in salt 
water when it is lightered ashore; 
baked in the blistering, sand- 



FOPU1.AR MECHANICS 



" v\ 
V\ 



Wor maltrii-l ii for retv^U hatidHng, Ahov«, munitiont 

on (rUDdolcanal, Svlowp tOn-Nt »hif!h|a*i;l frem Ftih«r aody plant 







gritty ail" ol the desert or chilled 
in the brittle cold of the Arctic- 

It may lie ignored for months^ 
or it may be pounced upon by sol- 
diers desperate for just what it 
contains. The package must pro- 
tect its contents from all the haz- 
ards of weather and human care- 
lessness, and stiU present the con- 
tents ready for use in the toughest 
of all wars. It can't be just good 
enough; it must, be about perfect. 

And it must be made of what- 
ever materials are available, with 
due consideration for shoilagcs 
and priorities. Further, with due 
attention to the fighting fronts the 
home front still must not be ig- 
nored. Civilians still must be fed 
and clothedj and provided with a 
multitude of day-to-day needs, 
from toothpaste and shaving soap 
to shingles and shoe^, and these 
also require packaging. 

Typical of the studies of pack- 
aging methods occupying all in- 
dustry is the experience of the 
Supply Branch of the Ordnan ce 
Ta^TSuIo^o^e Ce nter i n De- 
fFqitj head^ by £!ZiL ~Fa ul dTR ut- 
ten. The center's concern is to 
Iteep Americans mobile fighting 
equipment operating at thousands 
of miles from the factories. Last year 
$500,000 ,000 worth of spare parts were 
made for army vehicles, and this year, with 
more vehicles, the need for spares will be 
greater. The center tries to outguess the 
Gremlins that inhabit freight cars and 
ships' holds and break these suppheg or 
cover them with rusL 



Cart 

Eoitem 



d rra-cki from U-^-A. ert iwuig atTiora at a Middiv 
part. Crolei mutt withttand rOu^h they it 

Primarily the part must be “protected 
from itself." Metai tends to ssveat in cer- 
tain climates, increasing the chance of cor- 
rosion. Parts leaving wintertime Detroit 
might go by a wai'm or cold route io Cali- 
fornia, there encounter another climate, 
and afterward pass through almost every 
type of climate the globe offers en route 



with pfanes ipcfiding maleriel to diitunl frunls^ paclcari muil n11aw hii^h-Cillitbd'i cold 
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S^mfilimai lift mir«ly twvnfl aboerd tranip-orH at th» 

part of cmboi^h^ition, H*rt ^ gient cmftt Mfti hig militory truck 



to Pacific fighting fronts. On a trip to Aus- 
trnlia, the part, if improtectedp would be 
coated with moistuie and diied again no 
Jess than 20 times. 

Obviously, with metal that corrodes even 
from the moistun-e of a thumbprmtj this 
soaking and drying must not happen. So 
each separate part is coated with a rust- 
proof, waterproof compound, wrapped and 
packaged in a wax-sealed container. 

IdentiRcation is next. Soldiers unpack- 
ing a part must know what it is. Before the 
war^ unaccounted tons of unidentified parts 
lay in service stations and army depots be- 
cause no one knew^ or remembered, their 
function. Such parts ai'e good only for 
scrap. A medium tank 
has 41,I)£KJ separate partSn 
and few soldiers would 
identify all of them at a 
glance. The po.ssibility of 
waste here, too, is great. 

So the individual car- 
tons are labeled with 
plain identification on six 
sides in weather-resist- 
ant ink. 

Boxes have to be small 
enough and light enough 
to be handled without 
machinery, unless, of 
course, the part itself 
simply cannot be I'edueed 
inside. The reason is that 
many wartime ports have 
no dock, crane or hghter 



facilities for unloading. Pai-ts 
must also be clabo lately safe- 
guaj'ded against dropping, 
Ixjuncing^ shifting and simil^ 
abuses by unti’ained person- 
nel. Headhunters in Hew 
Guinea may be willing work- 
men but they can't be expect- 
ed to get the significance of a 
printed, * 'Handle With Care.'* 
Some crates are swung off 
ships by block and tackle; 
some are even floated ashore. 
They are stacked up haphaz- 
ardly sometimes — especially 
if the Operation is under en- 
emy fire. 

Space also must be saved. 
One set of parts for 100 army 
vehicles — 33,000 separate 
items — was packed first into 
1,000 cubic feet of space ^ Engi- 
neers thought this wasn't bad, 
but kept trying to improve it. 
After the 13th trial they had 
reduced the space to 1,200 cu- 
bic feet — adding almost. 50 percent to the 
amount of such cargo a ship could carry. 

Replacement parts for the standard unit 
of 100 vehicles are placed in numbered 
boxes, arranged so that no part is buried, 
and supplied with a prmted cross- index 
that peiTTiits anybody who can read to lay 
out the boxes in proper sequence* open the 
Uds, and have a portable parts depot with- 
out unpacking anything. Emptied^ the 
boxes may be used again to ship food, med- 
ical .supplies, ammunition or the like^ 
Besides the prmted identification on each 
separate carton inside the crate^ the crate 
Itself bears on the outside an identification 
tag tough enough to withstand every test 



Aircrafi ort thippad in 

nirrighr^ maiitvr«)^rc4f pliafilm 
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the engineers could impose on 
it; but for good measure they 
put another idontih cation tag 
insidop so that technicians in the 
field won't be trying to lit a 
tank bogie on an antiaircraft 
mount. 

The Detroit experts thought 
they had their packing problem 
licked, hut to make sure they 
tqok two boxes of parts with 
varying degrees of protection — 
some parts merely coated, some 
coated and wrapped^ some 
coaled, wrapped, packaged and 
crated— by train to the West 
Coast and dunked them lot 14 
days beneath the salt water of 
a remote inlet of San Francisco 
bay, Then they hauled the 
crates back to Detroit— 115 
pounds heavier for the soaking 
they received — and 10 days later opened 
ihem^ with fear and tTcmbiingr The parts 
properly packaged were neither scratched, 
rusted nor marred. 

^Thc test satisfies the Ordnance Depart- 
ment that present shipments of pai-ts are 
leaching the armed forces in perfect con- 
dition,"^ said Col. RuUen, to a rising cre- 
scendo of sighs of relief. 

Chrysler Coi'poration executives who 
helped conduct the test foresee, with pack- 
aging of this sort, open-air warehouses, 
with no need for roofs or w^alls, only 
^^acreage."’ 

Fisher Body„ shipping bomber subas- 
semblies^ has adapted steel -frame contain- 
ers that were once used to ship automobile 
roofs, door panels and floors, to take the 
place o£ heavy and unwieldy wooden crates 
while still protecting the fragile airplane 
surfaceSr 

The metal frames can be used 
over and over again; the wood- 
en crates used to represent only 
waste material once the bomb- 
er parts were unpacked at the 
assembly point. 

Willys- Overland is const-ant- 
ly at work saving space in the 
ci'ates used to ship jeeps. The 
first occupied 168 cubic feet; 
the second ISO, and the latest, 
only 141 cubic feot. 

Wheels, windshield, steering 
wheel, bumperettes and body 
handles arc removed and se- 
cured in the tonneau or under 
the body of the vel.icle; a car- 
ton of replacement parts is 
placed inside, and the crate is 



Jo packing af r-«pla£B-mDat pcirtt f«r ann^ baK af th« 

porii rvnk in S^n FrancPico bay. H*n, work me n r-«mav« bvK 

sprayed with tar and covered with mois- 
tu reproof paper to protect it against sea 
air. Jeeps so packed can be “reassembled 
with a monkey wrench,"’ in army lingo. 

Metal containers, the familiar tin cans, 
^safeguard everything fre^m ammunition 
and food to ^^sigiicil smears’' — chemicals 
used by shipwrecked men to dye the sur- 
face of the sea as b signal to rescuing fliers. 

Reynolds Metal Co . has produced “Renl- 
flex/^ a combinatifjn of paperi cellophane, 
asphalt and lead foil to replace metal in pro- 
tecting bandages, sulfa tablets, emergency 
lifeboat rations and dehydrated foods. 
Ohio Boxboard Com pany developed a pa- 
per container in whSch meats are cooked 
at temperatures as high as 330 dcgiees. 

Adel Precision Products Corp. produces 
eeTIopHane'bags to package such plane re- 
placement parts as sin Li- icing systems and 
(Cpntinuvd page 1 



tptir« ^flrfi and criilv taka laii 
than afi^mblod \*%p alon« ^ould 
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Domed Hogshead for Sentry 
Gives Comfort and Vision 



Sflniry siti in comf&rl’ end in any dtnction^ 

Sentries may ke^p comfortable and still 
keep an efficient watch in a shelter formed 
of a tobacco hogshead and a removable, 
transpai'ent dome. The prefabricated sen- 
try box is almost four feet in diameter and 
about 6 feet 9 inches high. 

— j ^ ^ 

Rubber Stamps for Draftsman 
Halve Time on War Drawings 



Use of rubber stamps in its drafting 
room enables an engineering firm to cut 







i-.-CnC- 



'''R*p«almg^' iymboli of drowing ore rubbiii; clomped 
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the time spent on drawings to less than 
one half tfiat previously spent. Such a pro- 
cedure was found especially convenient 
for repetitive workt as in ''drawing” wiring 
diagrams that used repeated symbols. Use 
of the stamp also is said to prevent errors 
and provide a neater imprint. One draw- 
ing that previously required eight hours* 
Work is now completed in three^ 



Three-Blade Adjustable Cutter 
Makes Holes of Varied Width 

Holes from ^ inch to 4^^ inches in di- 
ameter may be made with a three -bladed 
hole cutter^ whose blades are adjustable 
so that each set of thi-ee blades cuts holes 
of a variety of diameters. One trio of 
bladest especially recommended for elec- 
tric drill and light drill pre^s operation, for 
example, cuts holes from ^ inch to IVi 
inches in diameter; a larger set, for heavy 
drill presses, cuts holes of diameters rang- 




CmMaf at teork Cind^ intvtr thm oil'jiilfsbl* b!acf«i 



ing from 2^^^ to 4^/2 inches. There arc al- 
most a dozen sets of vai ying size and for 
varying purposes. The blade may be set 
quickly tq the diameter of the hole to be 
cut by measuring from the cutting edge 
to the pilot. 

H Write to the firms listed in the Where- 
to- Buy -It index, to learn more about 
products describe in this magazJne. Say 
You Saw It in Popular Mechanics. 
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Blimps Poise for Flying Takeoff on Sub Quest 




Two Havf bl»mpi nwait Iheir turn In han^af whit# analherj^ dwarfing gratind crewp h rolled oul for takflalF 



Lighter-th^^n-^ail■ craft, which are play- 
ing a. vital part in reducing the submarina 
death toll of merchant ships along the 
coasts, take off at dawn for patrol duty and 
return at dusk. Improved type blimps 
manned by the Navy have a gas capacity 
of 400,000 cubic yards. They are equipped 
with a giant landing wheel which permits 
a flying takeoff, making it possible to bft 
a greater load than by gas capacity alone. 
After a ship is made ready for patrol, it is 
rolled out of its huge hangar onto a con- 
crete apron while members of the ground 



crew keep a firm grip on the anchor lines. 
Many of these craft — the number is a mili- 
tary secret— are based at thejiaval air sta- 
Oon^ Lakehurst, N. J. Portable mooring 
imasls Tiave madeTT unnecessary to build 
giant hangars all along the coast Once the 
blimp required a tiained ground crew of 
a hundred or more men to grab the land- 
ing ropes and bring the ship down. The 
latest blimps are equipped with air- filled 
"balloonets'* which ofTset changing pres- 
sure and save the precious nonexplosive 
hebum gas. 
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KITCHiNS AFLOAT 



/*" /// 

Fesding Uncfa Sam's lail^fi || ark 
cjiic [ob|. bpC0u4D ™dirn »o- 
f^riFig mBn oren't conlenf wilh 
lh4 trcrdiE^idnal llnned b?cf ond 



It take) O )mall omy af woki and laak^ri t4 
fe«d a two-QCiaan navy, Chief pif^V o^cer, 
abovft^ explains dpM^h-mlj^er to itudonl CDok 

Mcidvrn mflChonkal equipment far bread- mak- 
ing (ri^bt) h vHab for the U. S. Navy 
13^,100,000 pounds af bi'^ad and Hour a year' 



hardtack. They get tasly meal) 
SCiemifically bolanCfid. Sailers 
are fed ot an average CO)l of 
^ tvMi o day, a low figiore 
potsrble becauie food ii bought 
in hoge qacmiiileir Navy kfich- 
ens ore compact, uliliiing to 
best advanEage the limiled quar- 
ters aboard )hipr teftj loommoth 
vcrii, polished to reflect like 
mirrors, are used lo make soup^ 
caffeep gravy and plhvr liquid 
foods on miatS-production bolls 



Qread. is baked fresh daily in- ihe iMIovyj ftoiH 
the finoU fleur, eggi, milk and thortening. 
Once bokedr lao-ves are stacked like cor'd wood 
waiting for hungry crewmen to demolish them 
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Sciilorg onct Isop Ihefr WTise of humor 

in the- wor lone. Aboard a earri^r in 
fhif Patifii, iht JaaP T-bpn« stpi^ik roffled 
off at 10 tents a chonccj winner eat alJ 

U. S- WaiT photo 



Pl^-mofemg mdthSne ob-ove* aperated a seven- mem 
baking leom, multiplFei pfaduePiem af ane of the Mavy't 
fa virile detiorUp turnrr^g out 900 pie^ an hour. Arnong 
tbo bill I ion pounds- of fbpdi bbnivnic-d by ihp Nnvy Ib's-E 
year, 33;20O,ODD pounds wi^re dried and tunned fruiPt 

Apple pie is the favor ire des-sert of tJi-kEflc !^nrn.''$ fighling 
Navyj ~wi1h cl^erryj. purtlpicin, aprFccil and miriEci [;lo>si> 
CO menders- The piei are big and Ihick (lofl^ nnd are 
quorlprcid to malts man-Bijed seivingi. Beiidqui n;Lf1pntal> 
k pLS mnehines, Navy- olsti iJst-t autgina-tic pgn graa-pcrs 



Hovy food is so suhstonllal rs- 
CruiU ^gsri aboyl TO poundt dur- 
ing "boot"' troining. last yenr 
Nowy consumed 1 59,600j0fl0 lbs-, 
of freih meor; 311^600,000 Ifas. 
of freih Vegetables; ISrOOOpOOO 
lbs. of bulter; 19^700,000 doz. 
eggs; 62,700,OQO Ebi. nF 
nnd 3T3r900pOOO lbs. of cereals. 
Galleys o board Uncle Sam's 
grim groy worihlpt ore run wilh 
olJ ihq skill and eTTiciency oF big 
reStciuronts, with Fklle wasle 



SEPTEMBER, 1943 



47 






GiantModels of Instruments 

Teach Workers Their Use 



Uift of vernier taVi^nn ii vKplnEri«4 hy ginrl mcdiL 



i Iti war plants where it is necessary to 
i^ive special traiiilng in the use of precision 
■ h i instruments to war workers unskUled in 
tholr application, lar^e-scale models of the 
^ toob arc an aid to the iiistruclor. Thus one 
wa,]' plant uses a mammoth model of the 
vernier calipers to show quickly to indi- 
viduab or groups how to measure with this 
iniportant instrument, 

- . . 

Bolt Is Jarred Ten Billion Times 
To Test Grip of Nut 

To test ihe shock fesistarice of ih&ir soJf- 
lotkln:^ speed mits, Tirmcrman P roducls, 




Null faifanftd fq mblal plntqi (irq glvan ihqch 1q»t 
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Ic £,> of Cleveland ^ developed a machine 
M^iing an ati^ hammer to vibrate a steel bar 
to which the nuts were fastened on metal 
plates. A hand screwdriver was used to 
tighten the bolts wiih a force that w'ould 
be used in ordinary factory operations. 
The armature carrying the speed nuts was 
vibrated by the air cylinder at an ampli^ 
tude of Viihh of an inch^ at fi'ccjuencies of 
3^500 cycles a minute or grealer^ and tests 
were run on the average of 3S horn’s^ 
though some were conducted as long as 
1,000 houi's^ The conclusions are that if 
you cannot jar a nut off a bolt after 3^000,- 
000 sharp jolls^ no amount of jarring wdU 
remove it^ though many have withstood 
tests at as high as 10, 800, OCXS, 000 vibraliom. . 

"Spinner^' Resets Therrfio meter 
By Centrifugal Force 




ln«-rtle of l-Vi^tileKl bttob “wirhirllij fomU Itiefmomolor 



“Shaking down^" a fever thermometer 
afte]' a patient’s temperature is taken is a 
tedious jobp and may result in a bi oken in- 
strLiment if it is carelessly struck against a 
’wall or a piece of furniture. Mechanical 
resetting of such therTnometers is accom- 
plished by a knob clipped to the instru- 
ment. Tlie knob is held in the left hand^ 
while the case is turned clockwise a few 
times. The knob contains a resilient mem- 
boj: that '^stores’" inertia^ and when the 
case is released it is whirled instantly with 
sufficient centrifugal foixe to reset the 
^uid in the thermometer. 

I 



I (iTo learn Tivlicrc to buy commercial prod* 
\ ucts described in these pages, see the index. 
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Ben Franklin Stove Is Model for Fuel Econortiy 




Ben Franklin's first in- 
ventian, a fireplace stove 
designed during the Kev- 
oluUonary War periods 
has sprung into new 
prominence because of 
fuel shortages. Jove 
econoniyj” Franklin said+ 
and proved it in his 
^''Pennsylvania fii^place/^ 
oKvhich he said: As very 
little heat is lost when 
this fireplace is used, 
much less wood will serve 
you, which is a consider- 
able advantage where 
wood is dear,’^ Hqw that 
fuel oil is “dear” — or 
rather rationed — ^Frank- 
lin^s original invention 
has been reconstructed in 
replica at the Franklin 
Institute in Philadelphia, 
so that it may be studied 
as a model for heat conservation. Curalors 
at the institute believe a study of the model 
may suggest ways to redesign other fire- 
places to conserve heat. In principle, the 
Franklin stove, set into a conventional 
fireplace, employs a false wall and baflfie 
plate to prevent heat from escaping up the 
chimney j while allowing smoke to escape. 



1 1 Incorporated one of the first methods cjf 
'^air-conditioning^' a room, because it uses 
as a draft cold air brought through a duct 
from the basement or fix>m outside the 
house. This air, heated, is thro\m back 
into the i‘oom. The fireplace was reeon-- 
sLi'Ucted from Franklin's original drawings 
and actual specimens still in existence. 



Outdoor Garage on Alaska Road Protects Against Wind 







Al-aiko road gore go h ikfrl' 

ler of lor papor on a rimhor framowodt 



Winter operations on the Alaska Hoad 
constantly present new- service problems 
to motor mechanics responsible for keep- 



ing traffic flowing. As a result of early ex- 
perLecice, the high command of the high- 
vvay has decided to build pi-operly heated 
garages, but during its fu-st winter 
the repaii‘mcn had to work at ex- 
treme temperatures either out^ 
doors or in makeshift shelters, 
usually of taipaulin aiid tar paper 
construction on a framework of 
lumber cut from nearby forests. 
Such shelters provided some pro- 
teetion from the wind, but none 
against the cold. Kamps of logs 
%vete frequeutly built, so that re- 
pairs could be made underneath 
vehicles* Even to change a tire a 
blowtorch was used on the rim 
bolU. In crossing glacier-fed 
streams, truckers generally found 
it necessary to thaw out their 
brake drums^ which immediately 
froze. Tractot^ had to be thawed 
Jit hnn firpc to warm up the engines 
lor starung. 
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''Sijt-IjitHM/' rhe 75-fo&r Cog*r Oy^4 tuHertj dish it on 
offthora potval &hI(^w, landing craft off Algieri puH o*bOrfl 



H igh on Uncle Sam’s shop- 
ping list for th«3 biggest navy 
the worid ever was the no- 
tfilion: '*A billion tk^ll«rs worth 
of little slufT-'^ Tliat'a what the 
old gentleman is getting. 

More thiiti 3(>fl American firms. 
— shipyards of course, but also 
paper factories, refrigerator and 
stove tnakci's, lumber yards, 
raiboad car builders — are turn- 
ing out some 25jODO war craft 
under 200 feet in length. ‘Ex- 
pendables'^ they called one clasus; 
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of these haTU^m weight battlers — 
the PT's; but the word for all of 
them is "'iiidispcnsahks/’ 

For at sea as on land it's a tech- 
nician’s war^ and it trikes special- 
ized machinery; picket boaU^ 
aii'craft lescue boLitSj, manes weep- 
ers, cutters, reariTiini^ boats> hos- 
pital boats, storm boats, buoy 
boats, net tenders^ pontoon boats, 
amphibian tractors, dinghies, 
dories, lifeboals, target boats, 
launches, ligl'itets — boats by the 
thousand to keep the offensive 
I’oiling and keep the enemy away. 

The PT’s grab the lieadlines by 
such slimta as sinking 250,000 tons 
of Jap shipping in one war year, 
and by ruining the time table of 
the 'Tokyo Express,” the sh.idowy 
destroyers that had aimost nightly 



D retied for M^intry blails, CapiI Guard^mon 
of iho Cc r ioir Fle e I itiouts lo a op 

patrol i|Diiovc). lif^-b'O'CitS' ars 

bcjilin^r 9^lf-f ■aKtins' nonEinkiih1«. Belovi^, 
dciplK charge from '"‘T” gun att Np^'y PC 
boat ho r lies toward ynderveoc target 
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reinforced the Jfip garri- 
soti on GuadaleanuL They 
are the glamor boys+ these 
50-ton, 70-foot speed- 
sler-s; the showpieces. 
One PT crew, seeing its 
first torpedo had been 
Jannched too far away lo 
score a hit^ poured on the 
fuel and actually □uidU'- 
tanced that torpedo — 
sped past it in getting 
closer to launch a second 
one. 

But for most crews of 
the midget fleet, war 
means neither glamor nor 
glory, but grueling woik, 
Thfiie CcMnirt Itatn to ‘‘'hondr ree-f end ricEr" at in CTpppBr ship dci/i often aboS] d a dcck that 




FT b^plt Phow* cost* ftbeyt Ert tiviff PfCf proiflClirig «irTfflf ogoimt 

Submnrine attack. BiiiPWj haifting out Itii float on a Britiih mino^wEepii 



leaps and pirouettes like 
an angjy bronco and in 
quarters as cramped as a 
medieval cclL If they 
never see the human en- 
emy, these sailors con- 
stantly battle a more an- 
cient foe+ the sea itself. 

Some are pleasure craft, 
"'inducted'^ for shore and 
anti“-siibmarinc patrol 
Aboard one such crafty a 
yawl nine Coast Guard 
seamen patrolling off 
New England were struck 
by a gale that pitched the 
vessel on its beam ends 
then dismasted her. With 
fuel tanks flooded, the 
auxiliary motor wouldn’t 
work, and the stump- 
masted vessel was hound- 
ed by the storm for 21 
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Above^ Saunchmg ^‘‘lubmarine psitonp'' a detlroyBr-^tEort. b^lew^ 
chief ^MnneKt mel^ awaili cfder fa fire ^^oihcani” at enn^my tub 



days, all the way down Ihe coast 
from New England to the Caro- 
lines before she was ie 5 ;cued, 

''Coj’seir IleeL^' is ’whei ihe 
Coast Giiai cl diibs the sailors 
’\^'hEl piaclice old-fashioned sea- 
inanship iQ paUol the sub belt. 
As rough and ready are the 
crews of llie SS-fooLers and llie 
''Six-biffevs^*' tlie 75-foot off- 
shore palrol craft. Both stay out 
and take it— and dish it out to 
ihe subs—when bigger erfift 
:iiake for poi'L 

Thousands of pint-si^ed craft 
3nive but one destiny, to destroy 
K u bsn ar in cs. Cntisi dor i ng t h a 1 
iCoFiliiiuircl to pcige 1 50 } 



Sub-huite^r l^D Caait Guat’d^ thH ItS.* 
faa<l potrEi^ irnfl hvlpt Awntsp Avn^i-iccn 
EDDit^ of ih^ liMbmQrriTD mEnnca- 
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Bomber Nose Test Chamber 
Duplicates Pressure Aloft 









of a rod made of ihi^ substance is poked 
into an opening in a furnace. The rod re- 
mains cool enough to held comfortably 
in the, band while it radiates sufficient heat 
to light a cigarette, according to e?q>eri- 
ments conducted b y F, K, Devers , Q^eral 
, Elect l ie engineerH Fused quartz transmits 
both light and heat with slight loss. Its 
possibilities have captivated the imagina- 
lion of scientists for more thaj^ a centtiiy. 

'^Cellulose Shrink'^Tight Hoods 
: „ Keep Plane Pipes Dirt-Free 

Cl'IIuIosc cjoisures "that applied wet 
and shrink to make a tight seal are being 
lEsed to guard the ends of fuel, hydraulic 
and vacuum lines that must be left discon- 
Viiectcd in the construction of an ai ['plane 
V until time for final assembly. These ^'Cel- 
^O-SeaT caps, as Du Pon t, the manufac- 
■^turcr, calls thcim, have long been used to 
medicine and perfuine bottles, as well 
the ends of glass tubes? in w^hich tooth- 
brushes oi'e sold. In IheLr new application^ 



''Altplude'' iniidfi chamber mure than sevin mklai 

Performance of aircraft and electronic 
equipment at simulated altitudes of seven 
and one- ha If miles is studied in a trans- 
parent plastic lest chamber, shaped like the 
nose of a bombing plane, by engineers of 
the Radio Cuiporation of America. Air- 
craft equIpTJehrTs^'spcd to combat fronts 
by means of these ground- level “strat- 
osphere flighUp^^ in wdnch conditions of the 
upper air are introduced to determine how 
well the equipment Will withstand them. 


Quam Rod Lights a Cigarette 
With Radiated Heat 

Fused quartz, resembling glass, serves as 
a windprnof qigarette ligiiter when one end 



I 






Appl^inig wbI Eelluloie mp which cirifri to t4<il pip« 



they keep rust and dirt from the diaeon- 
neeted pipes and tubes of airplanes, and 
also guard against possible sabotage, be- 
cause tampering with the lines is impossi- 
ble without breaking the cellulose seal. 
The caps are delivered to the usei' in a 
container of liquid, applied wet, and shrink 
dry within a few minutes. Caps used in 
plane manufacture are bright red, so that 
none will be overlooked and left in place 
during final assembly. 



Holding Ihn coaf c^uarn rad* while it md^infet heal 



([Names and addresses of makers or sed- 
ers of commercial products described in 
this magazine ai'e listed in the Wherc-to- 
Buy-It index. Write to them for additional 
information and be sure to Say You Saw It 
in Popular Mechanics. 
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\ MERIC AS HE west gold ™sh isn't in 
^ ^ C<iliforniai ov in Ab-skfi citlier. If^s in 
the nce^in^ surrounding the United States, 
the great iukes o£ the cozitinenU the riV'ei^s 
and streams — even in the Jlitle pends 
where any man can loss a hook and .^unltov. 

Fishermen everyW’herc me gathering a 
golden harvest. 

Recently a New York City trawler 
docked^ her cargo ’was snapped up and each 
of the 10 mc]i in her crew >vas paid off 
S809 for eight days work^ or inoi'e than 
$111 a day. 

The trawler ''Cormorant'^ landed In Bos- 
ton with 327,000 woHh of fish in her holds^ 



setting a new American record by $6^000. 
Thi^ record was broken three days later 
w'hen the trawler “William J+ O^Brien^^ f ol- 
io w^ed her in with 162^000 pounds o£ cod 
and haddock and her crew shared in the 
$29^100 payoff. Other trawlers are doing 
nearly as well. 

It isn^t that they are catching more; the 
fish are woi'th more because of the scar“ 
city of things to eat. 

Seven billion pounds of fish would be 
about right for our fighters, our allies and 
our home tables in 1943, At the rate fish 



ai^e being hauled in^ the U+ S, crop will 
approximate only 3,650,000,000 pounds. 

Scarcity of fishing vessels is one reason. 
In some areas the Navy took over half the 
fleets. Trawlers and draggers became mine 
layers and mine sweepers. Whalers became 
oil tankers. Ciuiseis became patiol craft, 

Scai^city of men is another. The draft 
took many, and the Navy snapped up sea- 
faring volunteers, too. High pay and bo- 
nuses in the eiuiy days of the war lured 
fishesTnen to freighters. Scarcity of engines 
and fishing gear pi'oved another factor, 
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OWI pfhQioi 

Cjleii«4£ter ir^m ffom generetmns ilcillid in com* 

boHing the wiles of the Sea. Wor odds Eht perits to- the 
■kipper abeve^ ond crewi ef Oleucasler trawiers below 




The navy is gradually reluming 
the fishing craft, as the shipyards 
turn out new naval vessebs; prior- 
ities are easing the cquipmeiit but- 
tleneckp buL the lack of men is 
likely to go on, even with the lure 
of high income. 

For though the returns are good, 
fishing is not an easy money busi- 
ness. A fisherman ne&Js the 
strength of a timbernian, the pa- 
tience of a tailoi% the re-sistance of 
a fur trapper^ and the endurance 
of a wrestler. 

If he happens to have the couj - 
age of a marine^ it won’t hurt him 
any eitheiv for German subma- 
rines are bagging fishing boats as 
fast as they can find them. During 
the early months of the war, the 
U-boats ^^'ould pop up alongside 
a trawle]- and warn tlie crew to 
head their craft for home* or else. 
Now that the Ntizis know how im- 
portant fish has become to the 
American diet^ they say it W’ith 
shells, giving the men just time 
enough to get into dories and pull 
away from ihcir doomed ship. 

Elficient navy patrols are on the 
}oh night and day, w^ith surface 
vessels and planes preying on the 
U-boats which prey on the fishing 
fleets which prey on the fish. 

Even wdlhout wartime perils^ 
the hazards of fishing me numer- 
ous enough with deadly cold, rav- 
aging storms, icy docks and slip- 
pery Judders vying wdth the risk 
of infection from fish fins and fish 
knives. 

Because the ships are inclined to 
work in groups, there has always 
been the hazard of collision, in- 
creased now, since hghts must be 
doused because of subs. One such 
crash recently dumped 25 men 
into the sea olf Boston, but fortu- 
nately all were saved, 

Not so lucky were the men on 
the ill-fated “Maiy E, O^Hara^^ 
which took 13 of her 23 crewmen 
down to a w'ateiy grave. Or the 
tiny “Frances/' lost with all of her 
six men after being run down by 
a larger vesseL These are New 
England instances but the stories 
are similar wherever men brave 
the deep for fish. 

During the first 3(H) y cat's of 
fishing off the New England coast, 
more than 8^000 fishermen were 
buried where they w^orked — in the 
sea,^ Yet fishermen seldom change 
their occupation ^ 
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Roiofith, for faodp flih in«cil «nd cj!, are thoveled into h^td For lein^ 



They tell true tales of 
the lethal swordfish, 
which strikes dories with 
express-train speed. One 
piei-ced a man^s back with 
a jagged bony lance, kill- 
ing him instantly as he sat 
on the bow thwait. An- 
other, tangled in a ftshei'- 
Tnan^s line^ dragged him 
oTT, never to he seen again. 

Fishermen spin the yarns 
of disaster, but they keep 
on fishing. 

There was the case of 
the crew whose cockle- 
shell boats ran into a 
school of angry Swordfish 
which attacked them re- 
peatedly, one boat being 
pierced four times in a 
single day and tlie others 
punctured so often that 
the travirler ran out of 
patching materials and 
had to substitute tin cans 
from the galley. 

Or the battle with a 
900-pound giant which 
repeatedly leaped 3{] feet in the air when 
harpooned and finally, when almost ex- 
hausted, took a final fling with his sw^ord 
at the fisherman, coming so close as to 
knock his cap into the sea. 

Other more common perils are the 
chances of being ^cashed overboard by 
mountainous waves or of being separated 
from a trawler in a dory. 

Two halibut fishernnen had the latter 
misfortune in a snowstorm off Newfound- 
land, One succumbed to the cold. The oth- 
er, fearing he would lose 
his oars, permitted his 
hands to freeze tightly to 
them, He puHod the boat 
ashore and walked to the 
office of a doctor who am- 
putated his fingers and 
thumbs. 

But like all men who 
love the sea, this did not 
discourage him. He went 
into the fish business, 
made enough to buy a 
sailboat and piloted the 
little craft from Glouces- 
ter to Portugal — just for 
fun. 

The crew of the Coast 
Guard Cutter ^^Cayuga’^ 
tell a story which illus- 
trates the spirit of the 

with funii^ 6e0~pound buc'k- 
«t iwifigi fivar treii>gK 

Flah and WlldllfB e^rvLcc jihistQ 



fisherman. One wintry day they came upon 
a man rowing vigorously several hundred 
miles from shore. He had lost his trawler 
three days before in a fog. His first words 
^vere: 

"It’s about time you hoys showed up.^^ 

Stimulants and medicine for exposure 
and fatigue were rushed to him, but he 
brushed them aside and demanded ham 
and eggs. Asked why he was row^lng aim- 
lessly in a deserted ocean, he said he liked 
to keep busy. Asked what he did when 
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frawler'i l«kout bl^ft Ip inip«ct fl^hing graundi 



too tired to he showed his scorn at 

such a foolish question. 

“I fished^ of course/^ he said. His lonely 
boat was half fulL of fish. 

It takes such affection for seafaring to 
be a fisherman^ While at sea, in a typical 
Atlantic trawler he works 12 hours a day 
“-six on and six off — seven days a week. 
He faces gales and snow in the winter; fog 
and rain in the summer. He must step 
lively in heavy clothes, plus oilskins and 



rubber bools. Most of the time he is being 
pounded by waves and ^ray. There is 
seldom a moment when his boat, whether 
trawler or dory, is not tossing or rolling. 

But be eats the best of food prepare<l by 
the best of cooks and there h no limit to 
the number of *^mug-ups,” or between- 
meal snacks. 

He won^t w^ork for wages in most cases, 
demanding and getting a share of the pro- 
ceeds from the catch and changing from 
iihip to ship according to his fancy. One 
host, manned by a crew of 13, signed on 
133 men for its trips over a year. 

Not all men aboard a fishing boat are 
experts at all phases of the profession, but 
someone on each craft has to know more 
than how to bait a hook, or handle a net, 
or ice a fish. 

A good skipper must know when he has 
a paying load aboard so he can decide 
whether to keep on fishing, or hurry ashore 
to catch a good price before other boats 
dump their fish on the market. He listens 
to market reports on a ship-to-shore tele- 
phone. Some actually can estimate tons of 
fish down te a matter of a few pounds and 
come pretty close to dividing the haul into 
varieties. 

A good halibut man must know hqw to 
crack these fish on the nose with a killer 
club in just the right spot to end their 
thrashirigs. He learns that a 4(W*pound 
halibut is easier to dispatch than a livelier 
80 -pound one. 

A mackerel lookout can locale a school 
of these finny creatures in pitch dai'k be- 
cause they make the m^ater glow with phos- 
phorescence. In the daytime it is different, 
the schools showing black near the surface 
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and red if submerged. 
Lookouts can even tell 
the size of the fish m the 
schools; large fish make 
coarse ripples. 

A sword fisherman can 
loeate his favorite prey in 
the tossing sea by the 
pi otrucling eight inches of 
its triangular back (In and 
can distinguish it from a 
shark because the tail fin 
sticks up stiaightj while 
the shark^s slants. 

Others have to handle 
seines 1,500 feet long, ma- 
neuvering them so as to 
cojne up with a pay load^ 
but not to overload the 





HcnrjpoO'rt McilT*ni Cfi fltKin^' bodit Dpvratvd by Codtf Gu-ard Knv 0 

lo gun oh-Uve. G^loWr crew tending a net, 50 faet in diometer 



paigning to furnish the industry ivith boats^ 
equipment and mem At the same lime the 
public IS being taught that many varieties 
of fish wliich hav^e boon ground into fertilizer 
are good to eaL The British enjoy them. 

Ex(>eits have always disagreed as to 
whether or not a shark will eat a man, but 
there is no doubt men will ent sharks and 
shark shops have already shown up in fish 
markets across the country. Thus S.OM^OflO 
pounds have boon added to the food supply. 

Other species w'hich you will get to know 
better as ihe war conlinties are the sea rob- 
ins, which have birdlike wings, the angler 
fish, which has such a big head that he seems 
half mouthy alewives, which clog the fresh 
water streams during spi^ing spawning, carp, 
which are really like overgrown goldfish, 
puffers, which s^vell up like balloons when 
you tickle their stomachs, but taste like 
chicken when cooked, ling, which spend 

^Continued to pnge 15-4) 



2 Vi -inch meshes, lest the 
net hurst. The record (or 
one set of seines is 13(J„000 

S ounds hauled in w'ithout 
reaking the nets. 

But they can't pack the 
ncLs too full for Uncle 
Sam these days. With 
the active dii'cction of one 
of the world's foremost 
authorities on fish. Dr. Jr a 
N. Gabrieb<>n_ofjhe De- 
partmeritlol the Interior’s 
Fish a nd Wildlife ServicOp 
Fisheries Coordinator 
Harold L, Ickes is cam- 

HvtiiHy n*H iMdt down lh« tKd« 
of o trfiwlurr eff Now ^flln rtd 
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Sailors 






'■ ' Of ^ 

to Row on Shore in "Land Boat’' 



Bluejackets in training 
at an eastern naval sta- 
tion make their maiden 
rowboat "'voyage" in a 
Iti-place, oar-e 
frame construction oi 
Land. By means of 
preliminai'y training, the 
recruits are skilled i 
timing that means 
teamwork when the^ 
finally sent out for the 
real thing—advanced in- 
struction in one of the 
station’s whaleboatSr 



Before tak« p 

rMt m wHalttlicKitt^ thay 
ianrn f lining in iand h&sf 



Glass-Turreted Control Truck Guides Student Aviators 






All aircraft, whether or 
not equipped with radio, 
can be guided to safe 
takeoffs and landings 
from the glassed-in tur- 
rets of control trucks de- 
V eloped by the Rov'a l 
Canadian Air De- 

slgned to aid student pi- 
lots landing at runways 
some distance from an 
airfield’s central control 
tower^ the mobile control 
turret can call warning 
by radiOf or flash a wai^n- 
ing light signal right into 
the cockpit with an Aldis 
lamp^ in the event the 
student attempts to land 
without lowering his landing gear^ or fails 
to give right-of-way to another plane. The 



Turrvtid radk) eanfrel rrutte tliiiliiitl wpr r^mntfr runw^iyi 



ofRcer in (he truck is also in constant radio 
communicatioa with the central tower, 

One-Man Toe-In Gauge for Tires Helps to Eliminate Excessive Wear 




Measurement of the toe-in of automo- 
biio, trnck or airplane tires may be made 
in a few minutes^ and w^ithout the need of 
jacking up the vehicle, with a tiny gauge, 
resembling a hand scale. Proper amount 
of toe-in must he fixed to avoid excessive 
wearing away of the rubber. Grippers are 
attached to the rim of the wheels, and the 
vehicle is rolled forward to show the toe-in 
in inches- The gauge is light, measures 10 
inches, and fits into a tool box. 



Wilh gripp^Ft m v*h4cltt ii i-oKItHd 

forward, and udIh ihoiwi lae-m in inchei 
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Gocd neigbbQFt 
help a find 
ryhbeF, Ah&ve^ 
houling gtrayul* 
ip Mexica. 

I^Wa- galheFirt^ 
(□p^Hcn-durtii 



E^Uti 



\ \ /E DON'T £0 to war entirely on, 
^ ' ,shoelealKer and hobnailij nny 
Ioiigei\ bul neither is this mediiinized 
melee nil melallie. War tools that ily 
the skioif, plu\r the deep or roll across 
the land enn>ute to con Hie I tcouki 
fihake ihemsolvos out of commtssioii 
were il not for cushions of rubber. 

So^ tvliile the average motor isl is 
fretting because iiw old bus can't be 
driven, to heart's content, the grim 
group directing the nation’s war effort 
is watching, with fingers crossed, llie 
desperale sli'uggle of a huge army of 
n^en scattered tliroughout the jusigles 
of three continents to get enough real 
rubber to the United StateiJ to eke out 
the thinning pi^eivar sttx^k piles and the 
rising syiithetic pi'oduction. 

Becauiie tlie btdtle line of mbber is 
so widely scattei'cd and so complex, 
the avertige pursi>n never gives it a 
thoughL Yet it is changing the ecO“ 
nomic map of South America, North 
America and even Africa, One of iho 
greatest mass migi'ations in liistei^y is 
taking place today in the Valley of the 
Amazon River in South America^, inr 
example. It is spurred by tho breath- 
taking urge to get rubber and to get 
it quickly. Planes^ roads and boats 
(hat were cfm.sfrxacted to move only 
precious metals fiinn South American 
mines are now hauling more precious 
rubber* 



SEPTEMBER, 1^43 



61 




Sa^ng guo)Fur«; mon'% muidti fiirnith much of rhfr pQ>wer in Mtx^ko 



Millions of acres of land in South Aniei"” 
ica. Central AtnericSj the islands off their 
coasts^ in Mexico and in our own southwest 
border states are being combed for or 
planted to the rubber tree^ or the shrub j 
guayule, or the cryptostegia vine. In far- 
away Africa, the deadly Congo is being 
milked of rubber- tree sap. Eight here, In 
our own New Jersey^ Rusjiia’s miraciLiloiiii 
rubber- yielding dandelion, kok-saghya:, is 
being Ilarvested experimentally for its rub- 
ber content. 

This battle for rubber, like the global 
wai" of explosives and steel, is being direct- 
ed from Washington and New York, by 
government organ ization;^ like the Rubber 
Reserve Corporation, the Rubber Devel- 
opment CoJToration and the Office of the 
Co-ordinator of Inter- American Affairs, 

Officers in the field are experts from 
America and from the governments of rub- 
ber-producing countries. This army also 
has its planes, ships and boats; its medical 
corps; its quartei'master division to supply 
food and equipment, and its unsung thou- 
sands of soldiers who dare dealh in the 
green hades of the tropics, the miasmas of 
the swamps and the treacherous streams. 

In the humid no man's land of the Ama^ 
zon, rubber hunters are fighting jungle 
beasts, snakes, scorpions, blind worms^ 
anU, wasps, poisonous lai^vae, spiney plants^ 
sting rays, electric eels and even the rapa- 
cious onslaughts of piranhas^ the cannibal 
fish. Amoebic dysentery^ yavvs, and yellow 
fever are ever present menaces, together 
with the world's most widespread disease 
—malaria. 

They donT face enemy troops in their 
advances and marches, like uniformed sol- 



diers, but they face death at 
every turn. 

Disabled rubber tappers 
can*t be taken to hospitals, so 
hospitals are taken to them, 
in the upper reaches of the 
Amazon. Two fleets of more 
than 50 floating dispensaries 
arc being organized for Co- 
lombians and Brazilians who 
have volunteered to help the 
United States gather rubber. 

Many of these will consist 
of a launch and a hospital with 
eight to ten heds^ and all of 
them will cruise up nnd dowTi 
tlie great green -banked river 
and its tributaries, picking up 
patients on the way^ some- 
times transferring them to 
hospitals being built at river 
settlements. 

Because the haidy rubber 
tree flouri-shed before Brazil 
cL[ltivated it, and continues to 
bailie the other vegetation of the jungle 
to a standstill whether man aid$ it or not, 
this huge country is supplying the bulk of 
the rubber tapper s, each of wliom can. ob- 
tain an average of a ton of virgin rubber 
a year and a gwd living — if they can bring 
themselves back alive. 

Since n^e<l at least 5n,CKK^ tons of Bra- 
zilian rubber this year, some 50, 000 Brazil- 
ian itvorkcrs have volunteered, gome in- 
spired by a doubling of the price of rubber 
to 45 cents a pound, and others by patriot- 
ism, since their nation is firmly on the side 
of the United Stateg, Often with theu' fam- 
ilLes, they are moved l,6fi0 to 2,000 miles 
into the jungle whei-e wild rubber trees 
thrive. Generally they go to the port of 
Mimaos, which can be reached by sea- 
going ships although 1,000 miles up the 
Amazon, For the most part they walk the 
regt of the fiOO to 1,000 miles to work, un- 
less they happen to have donkeys or other 
beasts of burden. 

While each tapper usually carries a shot- 
gun and a maeheten both handy in adding 
to his larder* he cannot subsist on game 
alone, nor can hig family, so farms and food 
caches are being establish cd to care for 
the diet of the army of jungle wanderers. 

In Colombia's remote regions, at the 
headwaters of the Amazon river system^ 
another army of rubber tappers has been 
mobilized in an eiea so isolated that an 
airplane sei-vice was established to fly the 
runber to Bogota, the capital. A landing 
field was hewn from the forest by 3fl men 
in 20 days* 

Hei-e^ as in Bolivia, the river settlements 
provide sceiies reminigccnt of Californians 
gold rush, with men being outfitted In the 
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primitiv{? wuoden stores, 
rushing Enr spatrc- aboard 
wood-burning steam ci’s 
which drop tiicm o(T at loneb^ 
points in the jungle where 
j‘ubber grows i-aw iti the £n- 
:nous Hcvea trees. 

Ecuadoi’ pj’esented Ameid- 
ear^ e>Lpei is with ti novel prol>- 
leiii. The peaceful Yumho 
Indians had i\n esU mated l^StM] 
tons of l ubbu]- on haiidi and 
thousands nf tons rnni'c avail- 
able in ;i vaiderness where 
they are prj^etleaJly 1hc only 
potential labor. But this 
strange tiibe ditln^t care to 
sell what they had nor to har- 
vest more. They Hve in a 
practically woi'kless paradise, 
being suppoi-tcd in most of 
their wunis by the lavisli 
“hungiiai a” palm. 

Gims and maclteles were 
the only available currency 
^vhich would induce them to 
extend themselves^ but they 
w'C]’c well provided with 
these. Somwne remembered 
the use i>E b light beads ns pay- 
ment a [id il ai’OLised the tv at- 
tention. But the only beads 
they cj^aved \vcve red, while 
and blue fellows about tli=e 
size of rabbit shot which they 
stfiiig and liE^ng around their 
necks. The su]>p1y of tliese, 
which foimicrly came from 
GerniEiny ul a cost of 8 or 9 





produce! 



Wei-k«-r& m rubber warehouse 
b-r MahSAi {above) en iKc 
Ampion, cul ballj cf rubber 
far grading, -WDihing. Rkpbb&r 



L^ff: Bud-jgmflljig 

Kigh-yidding irsei. 

from regi-Gt^recf fcee- k placed 
ondaf ihe bnrh af a loplin^ 
FiOrd S^tolqr On, nh-otO 



Fifil tlqp in transplanting of 
ggayvl^ Cbefow) \i lo remove 
the tops af the -iecEllmg} 

OCTjeral Tire & Ru'bb hr Qn pliDto 
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Finnheil ihiMt of rubber 1 % »lr«tchvd by worktr* or» Honduriai planrotion 



eents a pounds was so limited that the price 
had upped to $17 a pound. A hurry-up 
call was made to flve-and- ten -cent stores 
in Unit€?d States and a quantity of this 
'"[zurrency” was rushed to Ecuador, wliere 
the natives accepted them ea^erly^ but 
shook their heads at the stupidity of white 
men who would trade pretty beads for 
messy rubber. 

In Peru, the ancient city of Cuzco, seat 
of lhi> ill-fati?d Inca empire, is being linked 
with the Marcapata gold mines by a new 
highway, nrit to transport gold, but to move 
something more valuable hiday— rubber 
from the millions of wild trees in the low- 
lands near the mines. 

In Venezuela, transportation again was 
the problem artd it was solved by the un- 
usual method of going up one river and 
dow'n another. Stern -%vheel steamboats 
take rubber tappcMS 1,000 miles vip the 
Orinoco river to Puerto Ayacucho, from 



where they can paddle 
canoes oi' navigate small 
laiinche.^ 7^6 miles far- 
ther. At this point the 
headwaters of the Orino- 
co are joined with those 
of the Rio Negro, a trlbu- 
tajy of the Amazon, by a 
natural canal, so they can 
traverse one foi est on the 
way up and another forest 
doited with wi\d rubber 
trees on the way dovvn. 

Hundreds of knotty 
problems were met by 
American experts in 
these countries and in 
Costa Rica^ El Salvador, 
Guatemala, Honduras^ 
Mexico, Nicaragua, Pan- 
ama— all cooperating in 
the battle for rvibber, along with British 
Guiana, Trinidad and Haiti. 

The sti'uggle at this time Is to tap wild 
rubber, or to revive plantations which 
flourii^hed until competition from the 
Dutch East Indies and otlier territories 
which are now held by Japan foi'ced their 
abandonment. 

It takes years to bring a cultivated rub- 
ber tree to maturity^ but the experts fore- 
see an eventual all-American sufficiency''. 
For 3&OjOOfl,C>00 trees hnve been planted in 
Brazil alone, with hundreds of millions 
more set put in other South American 
countries as well as in southern Mexico- 
From the latter point rubber can be tmns- 
porled to the United States largely by j'ail 
if the sea is ever again ravaged by the 
submarine. 

But all of the rubber collected from the 
Hevep tree in South America and in the 
Belgian Congo, where the Fi‘ce French are 




Gupyultt teodi are pin n led In □ nvmry bed, raKed, ond eov^rad with fin » land fo prev^ri'l thoir waihing away 
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cooperating with the Unit-ed Statens, does 
not promise immediately to offset the war- 
time need for the SOO3DQO tons gobbled up 
annuaUy by our factories — even with the 
help of synthetiesH 

So Uncle Sam's experts are pushing the 
quicker soufces provided by two plants^ 
cryptostegia and guayule^ which yield just 
as good rubber^ but at a hi^er cost. 

In Haiti, our government has arranged 
for labor to chop dowm jungle areas for the 
planting of 100,000 acres of cryptostegiai a 
vine which grows to maturity in about a 
yeai', has few pests and which can be in- 
duced to "bleed" latex, like the Hcvea tree, 
by cutting the stem every other day and 
tiaining the vine over a bamboo trough to 
catch the liquid. This latex is coagulated 
in water, lifted out in sheets and smoked 
like Hevea latex. One man can care for 
an acre and the yield is about 2CH} pounds 
a year per acre. The ‘Tileeding" does not 
injuie the vine. 

The Un ited S ta tes Ru bber Company has 
large pTmtings ^ the virfcTri Arizona and 
there are plantations in Mexico. The 
p aHment of Aj^riculture is conducting test 
ciilFi vat Ions in fiorida, Texas, Arizona and 
California. Plantings are also under way 
in Cuba, Puerto Rica, Jamaica, Costa Rica 
and Honduras. It was brought to this coti- 
tinent from laidia in 1895 by a sea captain 
who gave it to a Mexican friend as an or- 
namental plant. It can be raised ag a cagh 
crop in any frost -free soil that will support 
a truck garden, 

Mexico, which was second only to Bi'azLl 
on this Continent in Hevea tree rubber 
production during better times for the in- 
dustry, is also coming to the rescue with 
its native shrub, gua^'ule, which has always 
sent a trickle of good rubber to market. 
Mexicans are proilting by gathering the 
wild, as well as the cultivated plant, which 
is baled and sent to miUs where the hardy 
growth is thoroughly crushed between 
stones to free tho latex. 

The Intercontixienial Rubber Company 
and the General Tire and Rubber Com- 
pany have fostered experiments in this 
rubber plant for several years, so that they 
were ready for expansion when the pres- 
ent shortage developed, A number of spe- 
cially adapted agricultural implements 
have been developed by these companies 
to replace the crude methods formerly 
used, so the value of their huge plantings 
in Mexico and California Is rising. 

With all of these forces pulling together, 
if the final bottleneck of United States 
arms production should be found to have 
a rubber stopper, the chances arc that Un- 
cle Sam, his southern neighbers and tire 
progressive coiporations of the nation will 
smash it, stopper and alb 
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Armored Shingles Inte 
To Defy Wind^s Force 







Shinglts at* firepraevf ond interlsck p| fovr ppiiafli 

Roofing shingles arc now "armored” to 
prevent theii- slipping apart or blowing off 
in the wind. Besides being fastened by 
four concealed nails, the shingles are 
designed to interlock at four points with 
adjacent shingles. The locking principle, 
integral to the design, requires no wires, 
clips or other fasteners. The shingles are 
finished to simulate wood grain. 

^'Vest-Pocket” Postwar 
To Bum Aviation. Gasoline 

Pint-sized family automobiles that will 
burn aviation gasoline ai^c predicted for 
postwar development by Dr. C. M. Lars on, 
chie f consuIti n M eng ineer of ti^e Smclair 
RSming Company, member of the Society 
^ Attlomoliv e En gLnee_rs. The highToi55He 
gasoUnes ^mich will be the regular fare of 
the postwar car are now available only for 
military aircraft and motorized equipment. 
The manufacture of high-octane gasolines 
will be accompanied by a reduction in the 
quality of Diesel fuels, according to Dr* 
Larson, This will force engineers to desi^ 
Diesel engines for marine, raiLnad, long 
distance and overseas air cargo, and con- 
struction service that will get the utmost 
out of the'ilow grade fuels. Aviation gaso-= 
lines and bther essential war products are 
now being produced in petroleum refin- 
eries^ he said, at the expense of the distil- 
Jates fron^which Diesel fuels are made. 

^ ^ ^ ^rV‘ 
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Civilranm an in ^uckit brigadii^ hitping MOV* O'Ur 
lartit TH»ure«i from iliu»1r«tii- flr«i 1ik« Ihn. Betaw, 
"imabfl jun^por'i'' ri^ Fro#t him If chul* tno^t on lr«o 




F ighting forest fires and protecting 
Americans vital wartime lumber sup- 
ply now is largely a volunteer, civilian 
responsibility. 

Throughout the country p private citi^m 
“men and women, old and young — ^have 
been organ i;?ed by the thouscmds to form 
the bulk and backbone of an army faded 
with the gigantic task of preventing and 
controlling the always present fire menace 
in great areas of tlmberland from coast to 
coast which supply billions of feet of lum- 
ber for ships, docks, planes, cantonmentsp 
and all other war and civilian needs. 

Even in peacetimep there were some 
20fl^000 separate forest fires every year, 
and resulting losses were one of the heav- 
iest drains on America’s natural resources. 

Now, in wai’time, the danger has been 
magnified by possibilities of incendiary 
damage and bombing, the former already 
having been suspected of causing confJa^ 
grations on coastal areas- Moreover^ any 
single forest fire is more cosily than ever, 
not only because the damaged timber is 
more valuable but because the blaze may 
threaten mill (ary and industrial estabUsh- 
ments. And huge smoke clouds from burn- 
ing trees interfere with flying and pilot 
training^ hamper such activities as anti- 
submarine patrols, and provide what might 
be an effective screen to mask an enemy 
attack by sea or aii-, 

Before the manpower shortage became 
acute, lire fighting crew^s were available 
from many sources. Men and boys from 
the CCC were ready to help. There were 
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of migratory work- 
er$. Saw mill ci'ews pitched 
in, as often did soldiers and 
civilians when necessary. 

Today, the picture is far 
different. The CCC is no more. 
The armed services and war 
industries have taken as high 
as SO pei'ccnt of the available 
manpower in some localities. 
There are fewer migralory 
workers — ^sometimes none at 
all. Soldiers are needed for 
combat maneuvei.-s and train- 
ings and mill workers — those 
that aj’e left — must be kept on 
the job if production is to be 
maintained. 

Only the civilians remain to 
beai' the bnint of forest fire 
iighUng. Their n umbers, too, 
have been depleted as far as 
able-bodied n^cn are con- 
cerned. But so important is 
the fii-e fighting job that oth- 
ers Imve come forward to fill 
out the ranks of one of the 
largest civilian armies in the 
country. It is called the J^or;- 
j?st Fire Fiehtms S ei-vi cc. and 
is one oTtKeTjasic divisions of 
the Office of Civilian Defense. 

Officially designated as tho 
FFFS, this service is com- 
posed of anyone old enough 
or young enough to assist in 
any way to combat the forest 




Fore If Firt Fighters Strvk« It a batic dwHioif of 11^0 GBih of CiviliOA 
Abovtj O Mou<nf Hood pumpeMonk truck in action at n 
QuOrd frainifig camp. BeKnw, a vcluntd^r Urn-ti^htlriig 
to hold! the fir# I in# in WJfcOnvin, it gpven Inff^tnufe initructnni 
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Fire detectiun and patrol systems 
have been or&anis^ed, and today in 
the nation^s forests the armband of 
the FFFS, though new^ is becom- 
ing everywhere famlLiar, even on 
remote pack trails and forest paths. 
This Insignia is a red pine tree on 
the conventional OCD white tri- 
angle surrounded by a blue circle, 
FFFS members are trained by 
experienced fire fighters and forest 
rangersj and are rexjuired to com- 
plete at least twelve hours of basic 
training. The course consists of lec- 
tures, demonstrations, the building 
of fire lines, and a general intro-’ 
duclion to the tools^ machines and 
leehniques of fire control, which 
puts as much emphasis on prevent- 
ing fii^es as extinguishing them. 
Ti’nining manuals are provided , 
While the equipment of the FFFS 
is as modem and plentiful as It is 
possible to supply ^ a lack of critical 



V, 3, Fdrnl-L Servtn tiliOLda 

fira lightan ofldCd ar^ diraclad by paiiablc radio 

fire hazard. Practically all members of the 
FFFS are volunteei's and are local resi- 
dents. They have been organized into local 
and stale groups, ti^ained in fire fighting 
techniques, and are important cogs in the 
nation ^s defense machinery, the same as 
ail- raid wardens, watchers, and any of the 
millions of other OCD volunteers who act 
in capacities ranging all the way from aux- 
iliary policemen to baby tenders. 

Progress in organizing the FFFS has been 
consistent and rapid ever since the service 
was organized less than a year ago* and 
most states now have trained groups fa- 
mibar wdth all phases of fomst fire fighting. 
Under the leadership of Dayid.P^ Godwin, 
national coordinator, the FFFS works in 
co-operation with all existing agencies 
having to do with controlling forest fires^ 
including the Departments of Agriculture 
and Interior, state foresters, private pro- 
tection associations, state and local defense 
councils and all police and fire authoritieSr 

Amei'ican citizens and friendly aliens are 
eligible for FFFS membership, subject to 
age and physical requii'ements set up lo- 
cally, Two types of volunteers work under 
squad leader>5 selected by local co-ordina- 
tors. These are the fire fighters themselves 
—those who actually battle the fiames^^ — 
and the members of the service of supply^ 
made up of cooks, telephone operators, 
messengers, timekeepers^ waterboys- — 
those who aid and supply the fighters. 



"Smok* jumjifrr*" who lond ett remqla at^a% to combor 
D bfai* ort th* paratroops of hrt-flghtiag volunttvrl 



materials has made it impossible to put all 
the newest fire fighting tools in the hands 
of all local units. Civil Air Pati'ol and other 
planes, up-to-date radio sending and re- 
ceiving apparatus, and facilities for drop- 
ping suppbes Euid fire fighting materials by 
parachute arc employed whci^ever possible. 

In many instances* however, members of 
the Forest Fire Pighter.s Service are or- 
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gjinized to operate in a 
msinner quite similar to 
the old-fashioned bucket 
brigade, and this for rea- 
sons quite apart from lack 
of more equipment. 

Says Mr. (^ dwLn : 

*^The”rurai organization 
of the FFFS uses men and 
women from vilbges and 
farmSp supervised and 
trainedj of course, by ex- 
perienqed fire control 
men. But frequently they 
find it necessary to take 
action on small fires with 
little or no supervision. 
Consequently, it has been 
felt that they would he 
more effective using tools 
and equipment with 
which they are familiarj 
such as shovels, rakes, 
axes, hoes^. fire swatters, 
simple pumps and other 
universally used imple- 
ments. In using familiar 
tools, it is much easier to 
stress handling and the 
safety factor which is so 
necessary.** 

The original goal of the 
FFFS was 1^00^000 ^ in- 
cludLng women and boys. 
It is repoited^ however, 
that this number has been 
greatly exceeded. The 
work so far has been 

highly successful 
only in actual Are fighting 

"Srtioh4 ]«rnptr,*' h our- 

AHed for heovy,^ hot work. 
low, mopping up pf e hlois 



Toworix circled nr ifiipaTcher'i 
mep, rep«rl and halp An 



and prevention but in 
making it unnecessary in 
many instances to stop 
logging operations and to 
shut down saw mills and 
war plants lo provide fire 
fighters. 

Since the FFFS fits in 
with and supplements al- 
ready established organi- 
zations^ the first thing the 
new recruits are taught is 
the type of group — Fed- 
eral state, county, town 
or private— with which 
they will work, and how 
it operates. Tlien, they 
arc given the details of 
preconceived plans for 
forest fire control cover- 
ing tlie area served by the 
FFFS unit to which they 
will be attached and how 
these plans operate in 
conjunction with plans in 
adjoining areaSn 

Next on the program is 
a study of a glossal y of 
forest fire terms common 
to the local area, and of 
the usual causes of fires. 

Approved methxjds and 
obiectives of fire preven- 
tion, dangers and safety 
factors, methods of beat- 
ing forest fires, systems of 
organizing action, fire be- 
havior as affected by 
types of cover, by topog-* 
rapby and by weather 
CConlinusd Id pogfi- I52)> 
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Hydraulic Jac£ for Plane Tire 
Protects Rubber and Wheel 



being supei-iDr to natural rubber. 
Pai^accn can be worked on ordi- 
nary rubber machiuei’y and is 
expected to add to the present 
supply without interferinj? with 
present production plans. One 
company is producing Paracon on 
a scmi-commercial scale in co- 
operation with Bell Laboratories 
and the War Production Board, 






Onu-m^d hydi'^iuEic fade dirpEana'i tlra far intpatiiOf^ 

To remove heavy airplane tires without damage 
to rubber or w'heelp a hydraulic jack, activating a 
hooplike steel frames is Used by United Air Lines, 
Tires on a big transport plane take a drubbing 
every time they hit the runway, and retjuire care^ 
ful and frequent inspection to keep 
them at top operating efTiciency. 

S?jr 

Latest *’Brew** for Rubber 
Taps New Raw Materials 

Developed as a by-product of 
research on insulating materials 
by the Bell Telephone Labora- 
tories, a new type of synthetic 
"rubber is made of basic raw ma- 
terial hitherto unused in the man- 
ufacture of the No. 1 war shortage. 

The new product^ called Par aeon, 
can be used in gaskets, hose, for 
molding into intricate shapes, and 
to rubberize fabrics. Its heat re- 
sistance is said to be exceptionaL 
Other tests for tensile sLrengthp 
resistance to oil, gasoline, acids 
and steam compare favorably with 
other synthetic products. Aging 
in air and oxygen is equal to that 
□f the Buna type rubbers, both 



Zone Map Shows Shortcuts 
For Store Deliveries 

By glancing at his homemade 
zone map, the proprietor of a Lojj 
Ange les typ ewriter shop saves 
gasoline and tires by routing de- 
liveries and pickups without lost 
mileage. Ris store is in the center 
of the map with six zones fanning 
out from it, the zone boundaries 
based on a survey of distances to 
all streets. A movable arrow 
mounted at the store location is 
marked for eighth-mile distances, 
each mark bearing a different let- 
ter. Street intersections on the 
map are spotted with figures and 
a key book is used like a street 
manual. Thus the key to a certain 
location might read; intersection 
34, zone 5, arrow mark B, oi‘ 
34-5^B. The book gives the pre- 
cise distance to the spot and is 
used in working out shortcuts. 
Tests on one of the company's de- 
livery scooters diowed map dis- 
tances off only four miles in 1,5[H} 
miles of speedometer reading. 



Hamamada map wifh &hap in eentar ihewE ihortcvN tfl a 9la4iCv 



/T. l i ^ t t 
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TeamworK by Gun Crews Wings Axis Wairbirds 







Stations of anlioircrnft gun crew are dispersed to 
ovoid |srE^5eotioQ o single Forgot to ooernjF strafers. 
Gun it oimod by rtmoto carttrol at director stolion 



Poised for action It the -crew of 
SO mm. gun obove^ bod 
■e^en for hl-gh-fl y i n g enemy 
planes. Ammunition corrier-s or* 
moving toward tKe loader, <md 
tKe gunr^er Ko^ hli ht^nd al frig- 
ger, woibng fur order to fir*+ 
^'Mec honrdol brains'" do much of 
llic Wort of estimoirng height, 
ond dir*elion of enemy 
plone, Cutting fuse and pointing 
gun to precise point where its. 
mii»ile will kit Qltocker, though 
the gort may be oimed by hand 

■ * ■ « - - . 



In b-citlery commonder'i itotlon^ 
cfcrw member opuralej. ih* fele- 
4copolike viewer, roporling his 
findfrtgi So hh captain, above. 
In the height-finder pit, rights 
the horazon and s.ky aro &carin*d 
and tofgii!-t it Incoted, The gun 
ii. then clectrEColly aimed.. On 
the right of mech onlim hero, 
elevalion fRodor blonds alonej- 
opposflo him stands left to right, 
the Di;irnuth setter, th* obiervor 
■who moves She Under lo precise 
position of the target, and tti* 
devotion setter. Upon iho accu- 
racy of thii -deviog and Ihe dl- 
rGctor dep*nd» the oc curacy sf 
ihe fire. Stations ci^4 limber- 
Walled, conn acted by du‘gQut^ 

SlfllFtl CKiTjrs ptiotoq 
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FREE MEAT"COME ^ GET IT/ 




Gome cafn-miiiioner& ipolled iheie ftghling hull mocie fram a plane,, landed and lawed %h*\r homt fr«e 



By Roderick M. Gr ont 








W HEN your gi eat grandfather got hun- 
gry, he went out and shot a deer or 
a duck or tosised a line to the nearest pick’^ 
ereL He never heard of such a thing as 
buying corned beef for so many points out 
of a ration book, 

Of coui se your great grandfather and his 
descendants were respKjnsible for slaugh- 
tering our buffalo virtually to the point of 
extinction and reducing our waterfowl 



population in 35 years from 140,000,000 to 
27^000^000 with shotguns, and by draining 
of marshes and crop cultivation. 

Nevertheless, wild game is making a big 
comeback and the U. S. Fish and Wildlife 
Service is veiy busy advising the man with 
a gun or a net or a bamboo pole to go after 
his share of the country's free meat. Last 
year our hunters bagged, and presumably 
ate, some 598,241 deer and 33,761 elk, 46 
million rabbits, half that 
many squirrels and quaib 
IS million pheasants, 16,- 
275,000 ducks and mil- 
lions of other pieces de 
resistance adding Up to 
255,404,035 pounds of 
dressed game- 
That is, perhaps, only a 
drop in a dinncrpail. But 
Albert _M. Day, a^s slant, 
director of the Fish ^lad 
’^IHTife Serv^ce^ points 
6uf"Oiaf every deer or 
pheasant or trout taken 
by a sportsman and eaten 
releases an equal amount 
of beef pork, lamb or 
poultry for civilian or 
ai’my consumption. Nat- 
urally there are legal lim- 
its. Study the game laws 



Aginti oF U. S. Ftih end Wildlifa 
Sftrviu Irop haover, fn* fFiwiii In 
on wh4i« lFi«y ore niedid 
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PhDiflo frgni tr, 6. FUh * Service 

A bull i#al talki ovir ibe fur iituelicn with a Fi-ih cnii Wildhfe Serv- 
it«] ilPn Itip PribSlaf Itlondl. Ju*l ncw the Wdf Pi givin-g the 

ivtMh a vacation. Right, rvlvuiin^ block cluck m Cheisp^akv Dciy 



and obey them. The government nalurally will not 
permit any serious inroads Into breeding stock, hut 
there is little danger of that al (he moment. The latest 
wildlife census^ just completed, shows an increase of 
about BOOnOOQ big game animal^ in the last two years, 
approximately a 10 percent gain. And the diOlciilties 
of wartime ti'avel and the disappearance uf ammuni- 
tion, guns and tackle from sporting goods counters are 
hound to give the doer and dueks a hit of vacation. 

Tlie wild game hai vest means all the more in a year 
when the "take” of oUJ’ 
commercial fisheries will 
he seriously diminished. 

The tuna clippers are in 
the navy now. The sal- 
mon Jisheiimeti have been 
drafted. The oeoajis are 
iml safe fni- the trawlers. 

From a catch of 4,^00^- 
000,OOD pounds of com- 
mercial fish in lS)lh the 
lake this vear will di'op 
lo an eslim'ated 3,tJt>0.L>0(h- 
OfiU pounds. Virtually the 
entire pack of some si>e- 
cies, such as so Imam is 
being taken by the gov- 
ernment for miliLary use 
or export, Ti> ofTset this 
Iretnendous shrinkage in 
food, the Fish and Wild- 
life Service is encourag- 
ing the use of varieties 
formerly igT^nrcd. Men- 
haden, heretofore har- 



PrSnicipcil migraficin rciul4¥ Pur 
walorfQwl ar» ihown on mop 
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This Fur i«al htid on a bsach in lFi« PribiEof lilnndi ii n ward of Undo Sam. Ea^h big bull ii watching 
ever a barain a%i«rci^ing 64 cows and a big family of |fiiipi. At last count lh« h^rd faluloil 










vested for Rsh oils and fertilizer^ has been 
processed into an attractive canned Jish and 
may add up to 20 million pounds to our 
supplies. Common sea mussels never mar- 
ket^ here but popular in Europe arc being 
prepared by a new methodj and should 
bulk another 150^000^000 pounds uf seafood. 
Ten million pounds of Great Lakes smelts 
are going on the market for the Erst time 
in quantity. More than 200i000 pounds of 
lake herring fillets are being. produced for 
military use and the yield can be increased 
tenfold. Farmers are being urged to stock 
their ponds with fish from state and federal 
hatcheries, and to inerca-se production by 



fertilizing the ponds. There are untold 
quantities of edible fish in iniattd waters; 
seven north contra! states could produce 
25 million pounds of carp per year, accord- 
ing to government estimates. Eagle Lake 
may not be famous beyond the borders of 
Mississippi, but in two months^ seining 
450^000 pounds of edible fish were taken 
from it. 

If yoiiVe never eaten marsh rabbity the 
Flsli and Wildlife Service suggests you try 
a platterp Alive, it goes under the name of 
muskrah but the chefs of Baltim()re and 
Washington prefer the more appetizing 
name of marsh rabbit. The Indians relished 
it before Columbus, and 
our frontiersmen roasted 
on campfire 
ntil they found out 
filet mignon. You 
can get the recinM 
Marsh Hare a L 
Lane, Marjdand Potted or 
Muskrat a la Terrapin by 
writing the Fish and 
Wildlife Service. 

Planned economy and 
regimentation and social 
security came to the birds 
and beasts and fishes long 
before it hit the man on 
the street. The Fish and 



Th-A gevarnmant trutk -Qp- 
pranchvi 1h* taal tiard an thh 
warden track Ov«r f^ky bAoch 
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A tcink Irudic gtv«s m of tplmort <■ loword ihoir 

ipownipg ^rOundi- from ^hie fifh fl1«va1af on CofLimbki Ri¥tr 

be enumerated by an actual cpunt^ pr by count of 
a sample area^ or by photographs of herds — such 
as elk^ — taken from an airplane; others are esti- 
mated by observation of nests, dens, and tracks. 

One observer found a colony of cormoi'ants 
nesting over one and one-half square miles in 
Lower California; figui'ing on one nest in every 
lOO square feet^ based on a sample count, he con- 
cluded the colony contained the astonishing num- 
ber of 348,480 nests. Such birds as pheasants, 
grouse and quail may be counted by marking ofT 
a 40-acre tract into strips and walking along the 
lines* counting the bii'ds as they are flushed. Quail 
tracks in the snoWp impressions left in the snow 
at roosting places^ the whistling of quails in the 
early morning, the nuptial flights of the woodcock 
at dusk^ all are used as indexes to the bird censu^s- 
Rabbits have been tallied by driving an automo- 
bile along a route for a fixed period of lime. 
Mountain sheep on Mt. McKinley, moose on Isle 
Roy ale and elk in the Jackson Hole of Wyoming 



Wildlife Service is deter^ 
mined that no more of our 
native game shall go the 
way of the heath hen and 
Labrador duck into ex- 
tinction, and since 1937 It 
has conducted an annual 
inventory of fishj flesh 
and fowl which takes its 
experts far up to arctic 
Ellesmere Land and Baf- 
fin Island and to the 
breeding places of the 
Whistling Swan on Alas- 
ka's northern shores. 

How the biologists and 



up *0 fht 

Rifuge" ugn, -a Virgin id b«ar 
cub aci|uif«i a lan&ft of f««urhy 

their army of amateur 
CoHaboi’atrirs arrive at 
their wildlife figures is a 
ma]“vel of ingenuily and 
patience and mathemat- 
ics. In peacetime* army 
and navy flJersp forest 
service men^ a fleet of 
navy and coast guard 
ships, blimps and auto- 
giros and bombers have 
aided in the inventory. 
Some game animals may 

Th» fiib truck op4nt in tbul* 
and HilriiQii <aptur«d in trapi #1 
Orand CquI#* Unif a hiO-mfl 
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Tliii botl^fed hahy^ "Rig M«diEiner it an ethina on iha 

Nalianal ^kun Rang« m Mania na, lhan $,[KKI bnan fti/rviva 



have been siiecessfally enumerated from 
airplanes, but, unlike the elk, deer take 
cover in the wods and must be counted by 
census lakers afoot. Last winter the Fish 
and Wildlife Service predicted a shortage 
of forage for elk and recommended a heavy 
kill to save the meat, but the advice was 
not followed in some ai'cas and hundreds 
of elk starved in the severe winter. Some 
years ago the Kaibab National Forest be- 
came oveipopulated with deer pnd+ when 
wildlife lovers protested a planned slaugh- 



ter, some lOjOflO deer died of star- 
vation. 

Taking pn accurate censu$ pf 
elusive wild animals would appe-ar 
to be close to an impossibility. 
Nevertheless the Fish and Wild* 
life Service and State Game Com- 
missions have reduced the inven- 
tory to a pretty exact calculation. 
The aerial roundup has become a 
routine technique, particularly in 
the west. Two days of flying back 
and forth across S^OflOiOOO acres of 
Wyoming resulted in a count of 
5,000 antelope in winter herds, and 
the flying census takers inciden- 
tally discovered an unknown herd 
of 400 wild horses. The planes 
must fly below 500 feet, and not 
faster than 90 miles an hour. In 
deer counts, 150 to 200 men par- 
ticipate in a drivOr Watchers stand 
along two sides of a giant triangle 
and tally the deer escaping as the 
line of men on the third side drives 
toward the apex. Waterfowl have been es- 
timated from the cab of a locomotive trav- 
eling along a river bank, and the kangaroo 
rat population of a southwestern desert 
was estimated by totaling the mounds on 
a sample area^ These rats live alone, and 
the population over 50 square miles was 
put at 64,000* When you consider that each 
rat had stored away four pounds of feed, 
it constitutes something of a problem to 
livestock growers of the range who have 
thus been deprived of 128 tons of forage. 



Tharn'i icar<oly rDCm for a tnkvofF amorkg Fh«t« crowded canvoibocki en Lake Mirritt in Califernia 
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The salmon climbing the Vt^h ladders at 
Bonneville Dam aie checked in as they 
cross a white plate in the river bedt and up 
in Alaska the government experts pace off 
20 yaixls of a shallow stream and count the 
fish in that areas tlien gel oui the multipli- 
cation table for an estimate of the river^s 
popuhition. 

The seal herd on the Pribilof Islands is 
a special ward of the Fish and Wildlife 
Sei vice, unfortunately a war orphan at the 
moment. Sinews war came to the regions 
north of the Aleutians, the seals have been 
left to their own devices. In normal limes 
census lakers count noses fi'om w'ooden 
towers overlooking the beaches w-hcre the 
bull seals and their wives and children 
spend the summer holidays. 

Under U. S. management the seals are 
doing right welk thank you. Unde Sam, 
having bought the Pi-ibilofs along with 
/flaska from Russia in 1867^ assumed guar- 
dianship of the herd and under the treaty 
of 1911 with Canada, Japan and Britain, the 
United States fixed the annual “take" and 
paid each of those goveimments the pro- 
ceeds fi'om 15 pereent of the kill. Back in 
1910 there were only 132,000 left in the 
herd* By wise management the herd, when 
last counted in 1941, had increased to 
2,338,000. In that year the take was 95,013, 
and the average bull had a lot of deductions 
on hi^? income tax blank, for his average 
harem comprised 64 Cows and a nursery- 
full of pups. 

We still owe the Japanese government 
for its 15 percent share of the *41 take, but 
it’s a little uncertain whether theyll col- 
lect. In 1940 Japan gave notice of abroga- 
tion of the treaty on the alleged grounds 
that our seals were illegally dining on Jap- 
anese fish south of Kamchatka, 

Right here in the conlinental United 
States, the inventory just completed shoT.vs 
a vast amount of live meat ready for the 
taking — subject, of course, to the legal lim^- 
its. From a bottom of 27^000,000 in 1935, 
our waterfowl have increased beyond lOD 
million. The 1941-42 census of big game 
of 15 varieties totaled 6,743,000, of which 
white- tailed deer led with 3,805,000 (Penn- 
sylvania has 750,000, Michigan 734,200, and 
Wisconsin, Minnesota^ New York, Texas 
and Maine all run into six figures); mule 
deer 1,887,000 (Colorado has 398,375, Cali- 
fornia 325,428); Columbian black -tailed 
deer 396,075; elk 236J87 (Wyoming has 
65,125); pronghomed antelope lfe,38S 
(New Mexico 30,335); black bear 117,920 
(California claims 17,970); peccary or jav- 
eline 54,120, mostly in Texas and Arkansas; 
mountain goat 16,395, exclusively in Wash- 
ington, Montana and Idaho; moose 11,840, 
in which Wyoming (3,650), Montana and 

(Continued io poge 150) 



$60 Electric "Kiddie Car” 
Is Recharged Overnight 




litvtn ccnfrol $60 ipfredr brok#* and 



Speeds up to IS miles an hour and ma- 
neuverability that allows her to drive right 
up to store counters is claimed by Mrs. 
Florence De Lvtileii of Jghrt Co l Uns. CqIo .^ 
for the electric car made for her by her 
husband, an electrician. Crippled by in- 
fantile paralysis, she is unable to walk. 
Speed and brake are controlled by a single 
left-hand lever, and steering by a lever 
rising from tlic single front wheel. Three 
heavy-duty batteries hooked up with an 
o-ld Dodge N. E. starter give power to the 
macliine, which can travel 20 miles on a 
single overnight charge. Total cost was 560. 

- pi/ 

Glass Made Without Any Sand ' 
Superior for Optical Uses 

Like baking apple pie without apples — ’ 
that is one description of a formula for Jens 
glass^ which is made without any sand, the 
principal ingredient of ordinary glass. Be- 
cause the sand is left out, superior cameras, 
spectacles and microscopes will be the re- 
sult, Dr. E. D_ Tillyej', research director of 
the American ^ptical_ Company, holds. 
Common chemicals m^ing up the new 
glass include boric acid, zinc oxide or cad- 
mium oxidc^ and aluminum hydroxide. 
Though glass made without sand is not 
new, such glass has not previously been 
reported suitable for optical use on a com- 
mercial basis. ^ 
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Modern p<sfoChlitei tife e for 
cry fre-rri the crude deiign of 
IJ^rh^century Leonardo da 
Virci, v^ho first conceived of 
a device to er>oble mom to 
flocrt through iKo oir, Along 
wilh the balloon, porochul- 
Ing was developing two con- 
lijriet frea -fall- 

ing coHopsibre chutel ora 
products of I His generation. 
Chutes uted by AmerEcon 
parolroopi (left) consist of 
the conopy, shro'Ud l3nai, pi- 
lo1 cHule^ Harness, ai^d pack. 
Tbo ripcord rcJeoses I he pilot 
chute, and helps wllhdrow 
Ihe canopy from ils poch 



Sewing saoms Upon wHicH 
soldiar's life will depend fi O 
task for such exports at the 
one above, shown oaietn* 
bling one of the big canoplos 



Left, a warping operation id 
the making of parachute 
cloth and shroud*, A ihou^ 
innd firiB Silk threads form 
the wcrrp, o Scries of I H reads 
running the long way of the 
fabric. When ong thraod 
hraaksj cm outomctrC Contra! 
flops the machinery ot once 
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ConiTonl intpocliDFi thpl ovory 

pcrpchPlc always perfect. Above, u 
chute k sfre+che-J o'**** 0 lahle. under 
whkh eleclric lights glow, to sh(>w vp 
any poBSrble weoknoss or imperfection 



'■■End pfoducf' of Ifie lobor ond care of 
llid&e who make paroclniles. is- a soldier 
|ikf3 tho -one ot rl^bt, siiaclc troop pat 
ejtcellence, on Amorkoo porPlioOpor. 

is poked 40 the open door of ci 
ipi^nding: plan^-, r^ody tp Jeop ihia 

oeFhingne&Sj confide ot Ihe conopy on 
hii haik witt tatte him safely to eorlh 




A ceftp-in perqe-ntcigo of pH porocfiLileA 
produced ore dropped from plonsS^ 
ihcn picked up for trkspecMan. LeFlj a 
number of CQjiopki are double checked 




A ltd clung shroud cords to porochuie'^ 
Straps ii ioik of ibk worker^ below. 

Shrouds ore a sky loldkf's lifelines 
OWI gjitioLan 



A 
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Cultivator Exhaust Fumes 
Kill Gophers and Moles 



support I esembling a construction gang's 
wooden horscp ^'stands up, sits down, and 
minds the biL" An adjustment of thg rear 
leg makes it possible to direct the water 
from a hose, in either a stream or a spray ^ 
in the dirc^etion desired^ while the hose is 
held securely. The hose horse holds any 
ordinary garden hose and; any type nozzle. 

_ — _ ^ 

From Body’s Own. 

Used to Prevent Sunburn 

Use of a chemical recently found to be a 
constituent of the body cells in an ointment 
applied to the skin provides protection 
against sunburn at least twice as effective 
as any other practical method^ it was re- 
ported in the Journal of Inve stigat ive 
^rmatology^ Pai a- am inobenzoic acid^ the 
cellulaf constituent, reacts strongly with 
the sun’s ultraviolet rays in the narrow 
band of wavelengths known to cause sun- 
burn. Use of the substance in the ointment 
causes the reactions between it and the 
sun's rays to take place outside the skin, 
■ if 

Squeakless Wooden Door Hinge 
Swings on a Glass Ball 



9 ' 

CelU 



Pqer'm weight iwlrrgi en glaf» boll sf beltDin bing« 

Door hinges made of nonstrategic mate- 
rials to save metal feature a pivot in the 
top hinge impregniiled in hot paraffin to 
eliminate friction squeaks, and a glass ball 
in the bottom hinge^ which carries the 
weight of the door and allows It to swing 
freely. Bureau of Standards tests, consist- 
ing of swinging such hinges 10,000 times, 
have proved them satisfactoryj^ makers say. 



CTu learn where to buy commercial prod- 
ucts described in these pages, see the index. 

A' ■'.•iJ ^ 'C. 






CulHvotoKi exhauEt fumet kill gOphert ond mDl*i 

Though made from mato3'ial that might 
have been assigned to a junk heap> the cul- 
tivator designed by John C. ^iclDcr of 
Corva llis, Ore^ has found a versatile ca- 
reer~13dds and ends of scrap metal form 
the cuUivator^s funetioning parts^ and it is 
powered by an old washing-machine gas 
engine. A metal flexible pipe connected 
with the exhaust caiiies the fumes Into 
rodent holes to exterminate the pests, or 
drive them away. EQUipped with a belt 
drive and friction '^gear/' the machine will 
pull light tools. 



’’Hose Horse” Has Adjustirtent 
To Direct Stream of Water 

Victory gardeners or those wishing to 
water lawns are advised by its manufac- 
turers that the ^‘hose horse/' a wooden 



sp 



Sfr«a-m ii dir*cl-id by iid[u^ing leg nf 
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Aircraft Makers Build Own Time-Saving Tools 





Despite their high pri- 
□ rity ratingSj when 
pi for time aviation 
manufacturers may de-^ 
time-saving tools of 
% ^ their own, such as the 
{\ *'home-made” ones used 
by Scott Aviation Co , at 
their New York plant 
First is a “merry-go- 
rountl'^ work table that 
preheats high-presauie 
copper tubing for sweats 
ing on brass fittings. A 
flame from a hunsen 
burner J 5 directed at t]^e 
of tubing and fit- 
ting mounted at eye-level 
the turntable- This 
preheating outs do\TO the 
soldeiing time apprecia- 
bly. A soft lead is used in 
conjunction with an acet- 
ylene torch and the sol- 
der is fed at the bottom 
of the tubing, Capillary 
action causes the solder to rise Into the 
joint to form a seal capable of with^standing 
internal pressures of 3,000 pounds to the 
scjuare inch. Second ingenious develop- 
ment is a jig used to bend quantities of 
copper tubing around a hardwood block 
or die. The tube is cut to length, and one 



'^Metry-giKroiind'' work toblc, 
Icpr prohciitt topptr tubrpio fmr 
tw^Dling pil brbli Lllfl, 

capper tuba if beni on dit 

end is inserted in an anchor hole. A smooth 
pull on the roller forms I he first bend, then 
the tubing is reversed, placed in another 
hole against a block of different shape, and 
another rolling action produces the fin- 
ished shape. Such “home-made'^ tools re- 
lieve pressure on tool designers. 



Model Glider^s Towline Can Be Released Wheii It Flies 







To attain maximum altitude with a mod- 
el glider without sacrificing its souring 
abilities, a model with “tow-contrur has 
been designed- With such control, also, it 



is possible 10 maneuver the glider from the 
ground. Fitted with a ballast box for prop- 
er balance+ the glider has movable control 
sutfaceSp connected with a control linkage 
arm, which in turn maneuvered 
by a hook to which the lowline is 
connected. In flying it, the oper- 
ator sets it on the ground^ and^ 
running j pulLs it into the air. Dur- 
ing the tkke off, the tow control 
steers the model in a straight 
Course. Once it is in the air, it may 
be maneuvered with the towline^ 
For free soaringt once the model 
is vertically above the operator, 
releasing tension on the line makes 
the towline fall from the hookn al- 
lowing the glider to soar. Models 
have been successfully flown, the 
makers assert, using as much as 
1,500 feet of towline. 



Otpdi’r with "t4w-»nlrDl'^ iHown iit 
flight (fOit) hot- r^lfrBtablfr fow!»nn 
Id permit fr«ff unring if 
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R4miti1tC*nl j3?sc*lrm* h ifiFt fornNiar icene ol Hie _U. S . Milif-ary Acad'nfTiyj- Weil Pain^ N, 
for ihe Cadet Corpt today k faq huiy with wartime dutiai 1q kqfd full druSi parades 



By Wayne Whittaker 




^HE parade gi'ouiid at West Point, is de- 
^ seil&d. The fall di’ess unifomris repose 
on hfmgers in cadet barracks and the 
plumed headgear — dubbed '^tarhueket'^ — 
is packed away on a shelf. 

But from the wooded hills that surround 
the historic and beauliful point high above 
the Hudson River come the rumble of field 



artillery and the staccato bark of machine 
guns. Thousands of feet above the gray 
stone towers of the academy buildings is 
the silver flash of training planes flying in 
formation, their w'ing tips almost touching. 

Here at the United States Military Acad- 
emy some 2,400 young waiidors ai’e leaim- 
ing to lead men and win battles with the 
latest implements of mod- 
ern warfare. They 31*0 
learning to drive tanks 
and tank destroyers, how 
to cross rivers in assault 
boats under fire, how to 
Operate antiaircraft guns 
and big 155-mm. field 
plecesi how to bury mines 
and build bai^ricades of 
barbed wii-e, how to fly 
bombers and fighters. 

The one w'ord that de- 
scribes wartime West 
Point is “rugged," It is 
the word that 15 heard 
most often in mess balk 
barracks and in the field. 
From plebe to first class- 



BayqnAt pracfke— a fypkol 
^cone an ikq I mining Bulill 
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Over the l^p w-ith bayonett— the men caki ihii held work ‘''rugged'* 



man and from '‘enginwrs'' {top ranking cadots) to 
‘■goals ” fpluggers), they ai^o k'^t ning not only how 
Lo fight but how to uphold the academy motto of 
^'Duty, Honor, Coujitry.'' In this “college for gend- 
er ak^’ the cadets are trained to follow in the footsteps 
of such renovrned gracluates as Granb LeCj Sher- 
man., Persliing and MacAjiliur. 

Sjnee the United States entered the war the activ- 
ities at the academy have almfist doubled in tempo- 
This is due to an increase in enrollnieait of more than 
tiOO men by authorization of CongresSp to the transi- 
tion from cl four- to three -year course, to a com- 
l^lctely revised and modernized mihtary training 
course, and lo tlie iiitroducliuii of Hying training. The 
result has been a IG-houT^ rather tliaii a nine-hour 
day for the cadets. 

Cb^ii Cebovfl) uiing walkie^iulkiu dur- During noi'mal timcs the four classes are Composed 
ing flald manfryven. cadeti lad- of plebe? (fourth classmen), yearlings (third class- 

vbntm ihroys;h im&fci On "fronf" men), secoiid classmen, and first classmen (graduat- 
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When war cama Wail PoinI quickly wlilgt Anil here ii 

part of Ihe inrljol ^royp ol air Cadeli to »mplele tmSfimg 



On fTioneuif^rt with reguTar army unifj, cadeti (oheve) ihool it 
Out wi>b the '"'enemy'' from an ebandnnad facmhau-ie.. Belew^ 
with bayeneft drawn ih« men tharaer 9et fMiw of «m&ko cmd fir* 



ing class). Last year's fust and 
second classmen bore the burden 
of the change to the three-year 
course. The first classmen were 
graduated in January — half of 
them with wings — and the second 
classmen received their commis-^ 
slons as second lieutenants in 
June. Until the war is over there 
will be only first classmen j, third 
classmen and plebes at the acad- 
emy. The first classmen are di^ 
vided into two general groups, 
ground and air cadets. 

“The progi‘am for the air cadets 
who received their wings in Janu^ 
ary is an example of the war tempo 
at the PoinC says Maj. Gen, 
Francis B. Wilby, superintendent 
of the academy. “In order to spare 
the time for the necessary hours 
of advanced flying training this 
class took a concenlrated one- 
month course covering academic 
subjects for the entire year. These 
included military history, eco- 
nomics, government, law* ord- 
nance and some engineering.” 

In war as in peace* the cadets' 
working hours are divided be- 
tween academic and military in- 
struction from September to June. 
The summer months are devoted 
entirely to militai^y training which 
includes field maneuvers for the 
entire corps. The .summer train- 
ing for all classes has been greatly 
expanded under the direction of 
Brig. Gen. Philip E. Gallagher ^ 
commandant of cadets who is in 
^liarge of all military training and 
discipline. 

The plebes who entered the 
academy July 1— the traditional 
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Day — are receiving the 
same basic training that a se- 
lectee gets doi'ing six weeks 
at an infantry replacement 
training center. Gem Gal- 
lagher, incidentally, is one of 
the authors of the program 
now in effect at infantry re- 
placement training centers 
Ihrc] ughout the nation . 

Members of the third class 
who elect aviation are sent in 
April to fields conducted hy 
the Army Air Forces for theii 
primaiT training. They return 
to West Point in July and be- 
gin their bask training at 
Stewart Fieldj the “Wings of 
WesT Point,"" which is about 
15 miles from the academy. 

The development of Stew- 
art Field, where the cadets 
receive both basic and ad- 
vanced training, is one of the 
most dramatic stories of West 
Point at war. In fact, it is one 
of the outstanding achieve- 
ments in the history of this 
141-year-nld institution. 

Recognizing the vital part 
of the air force in modern 
war. Army officials deter- 
mined at the outset of our 
entry into World War II that 
the world's greatest military 
academy should graduate of- 
ficers directly into this aim of 
the service. That was in De- 
cemher^ 1941. Eight months 
later Stewart Field was dedi- 
cated and the first class of 265 
air cadets began their basic 
training. The field has been 
greatly expanded and when 
completed it wdll be larger 
than LaGuardia Field. 

It takes a Wesi Point cadet 
13 months to earn his wings, 
several months longer than 
the average training peidod. 
This is because the men 
main a regular part of the 
cadet coi'ps while in training 
and their schedule also in- 
cludes academic wotk. Gtyi. 
Wilby_^nd Col J^n M. Wet- 
ker^ commanding officer of 
The “field, think the additional 
time IS well spent for the Wesi 
Pointer who graduates into 
the Army Air Forces knows 
more than howr to fly a plane. 
In ihi'ee years of concentrated 
training he has learned the 
“big picture of war.” ITe 




Ev^ry tOiJpt lo cr^d-$r «imvlal4-d batlEfr €on~ 

diliomE-. Here I wo man o machine gon Fr-om hid«4ol. NdtA ua^O^mt 




ferrying cmny rruck on pQittann rafi. Their labaralery for 
am|»hibioiit warfaf* h lek* Papoiopfriii ttf tho Pomf- Btiow, oimina 
•one of Fbe heavy held oHiHery piecvi on the ■orademy"* new ron^t 
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Whh Q hoGvo ond a ho cad«t» roll a htovy fvvtd inlo position to bknf awey at divhint torg^tE 



knows how the infentry cnn best be sup- 
ported by the artillery, how and where a 
protecting canopy of planes can do the 
most good. He is skilled in navigation^, 
meteorology , aerial mapping, night gun- 
nery^ code and communicalions — but he Is 
also trained to cany on the West Point tra- 
dition of fine soldiery and leadership. 

The busy ah' cadet Jives at the Point. 
Like other cadets^his day staj^ts at 5^50 a.m. 
when the ^*He)l Cats,” drum and bugle 
corps of enlisted soldiers, let loose with an 
awful cacophony of sound outside the 
bai'racks- The cadet arises^ g^ts dressed, 
“polices” his room, and stands reveille at 
6 o^dock. Breakfast is at TjiSO and by 7:30 
he is on his way by bus to Stewart Field 
for flight instruction, ranging from simple 
formation to combat and instrument flying. 
He leaves the field in time for noon for- 
mation at the Point, eats lunch and gets to 
class at 1 p.m+ His classes may include 



chemistry, modern languages, mathemat- 
ics, history j military engineering, tactics^ 
mechanics (including thermodynamics and 
fluid-dynannesjj ordnance, military topog- 
raphy and gi-aphics, theory of flight, and 
weather. After two hours of class, he may 
either get practical military instruction or 
an hour of physical training^ At 6:20 he 
goes to the evening meaL Aftei- eating, he 
has 15 minutes that he can call hiis owm. 
At 7:15 he is due in his quarters for two 
and three-quarter hours of study before 
10 o’clock taps. Occasionally this routine 
is upset wnth a night flying schedule. 

The spirit with which the aii’ cadets take 
to their training is revealed by two signs 
ihey have put up outside one of tlie big 
hangars on the field; “To Berlin — 3,121 
Miles.^' ‘^To Tokyc^,117 Miles.^^ 

Aside fa-om tvahiing pilots, the program 
at the field includes a 20- hour aerial ob-* 
servers^ course for all third classmen dur- 
ing their summer training 
period. 

The initial period of 
training for the newly ar- 
rived cadet is known as 
Beast Barracks” and the 
upper classmen assigned 
as instructors aie the 
'"Beast Detail.^* Theplebe 
receives instruction in 
dismoiinled and extended 
order drill, scouting and 
patrolling, field sanita- 
tion, tent pitching, rifle 
marksmanship^ defense 
against gas, air and mech- 
anized attack. He learns 
how to throw grenades 
and handle bayonets^ how 

Currying hugv pvnli^on which 
wkEI form lectVDn uF hridg-i 
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With lal«4l pf mpd4rir worfart* Cod«tt learn tP aim btg gum 



to hike and take oai'e of 
hiiTJ^elf in the field. He 
also learns the regula- 
tions and customs of the 
military academy as out- 
lined in a handbook called 
"'Bugle Notes" which is 
better krxown as the 
■"plebe^s Bible,” He is 
taught military discipline, 

""to do a thing, do it right* 
and be quick about it^" 

In mid -August the new 
cadets join the corps for 
Held maiieuvers. At the 
end of the stmunerj the 
louith class is fully in- 
coiporated inlo the corps, 
consisting of two regi- 
ments and four battol- 
ions, and the new cadets 
ai'C permanently assigned 
to companies of the Cadet brigade. 

Summer training for this yeai’^s tliJi’d 
class {last year's pJebes) includes marks- 
manship and field firing with rifles, light 
and heavy machine guns^ carbines, moHars 
and antitank weapons. The third cla.ssmen 
are also inslructed in antiaircraft firing 
with rifles and machine guns. Under reg- 
ular aitny officers, they are trained in pio- 
neer tactics, field artillery, the di iving and 
maintenance of aimored force vehicles, and 
firing of tank weapons- There are many 
army regulai's stationed at the West Point 
post from %-arious branches of the service — 
infantry, cavali'y, field and coast artillery, 
engineers, signal corps. Although the 
academy was founded Ln 1802, llie Point 
has been garrisoned as a military post 
since 177S. 

Field ti'aining bas been intensified re- 



cently with the acquisition of several thou- 
sand aci'es of rugged country adjoining the 
academy grounds in the vicinity of Lake 
Popolopen, In June, construct Ian was fin- 
ished at Camp Popolopen, including bar- 
racks for 1,100 men and ofRcei'S, dining 
hall, weapons bu^lding^ and auditorium. 
The huge auditorium is used on ruiny days 
to show training films an<t for various class 
instruction. 

Surrounding the camp are new target 
ranges U'hich include a 400 -yard moving 
ground tai^get range for .37-mm. antitank 
guns* rifle and pistol ranges, a 6CK)-yard 
range for -50 caliber machine guns, and 
other areas for firing heavy field arllUery. 
There is a section set aside for throwing 
live grenades and a course where 

targets spiing up in tho woods to te.st tho 
reaction speed of the cadets. A bayonet 
assauU course, a skeet 
range and a "defense 
area" for laying mines 
and blowing craters are 
also in the new tactical 
training section. 

Street fighting is taught 
amidst specially con- 
structed buildngs. The 
cadets learn to load mili- 
tary trucks on a freight 
train with th|-ee dummy 
flat cars of regulation size. 
In Lake Popolopen they 
practice landing with as- 
sault boats and building 
pontoon bi'idges. 

Tlie ground cadets of 
the first class not only 
train at Camp Popolopen 
during the summer, but 

(Cl^]nlinlJed to pagv 1^-4) 



Cadttt d«monitrel«t h-pw io plunge bayanvt IhrOugh "vitaT^ tpOi Du ifummi' 
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Hang-Fire Test for Cartridges 
Guards Airplane Propellers 



ert^n^ it was also doimed the so- 
liiUon will kill influenza germs 
and probably the virus causing 
common colds. Air- borne germs 
are carried on microscopic parti -- 
des of water. The solution at- 
taches itself to these droplets and 
smothers the germs. Though it 
was established the solution would 
not harm animals, there was a 
question about its effect on human 
beings. This was solved when it 
wa^s discovered that certain build- 
ings in New York and Washington 
had beeji using triethylene glycol 
in their air-conditioning systems 
to absorb excess moisture. The 
occupants, of the buildings wei*e 
exceptionally healthy — having 
unknowingly been living in med- 
ically puic air, 

2f 

Belt^D riven Hole Digger 
Is Mounted on Tractor 



Primers in cai lridges for machine guns that fire 
through airplane propellers must ignite in a few 
ten- thousand ihs of a second, for the propellers and 
guns are synchi onized to that split part of a second 
when the blades are clear of the bullet's path. Each 
new lot of such airci’aft ammunition is tested for 
its firing speed on a hang'-firc machine, which re- 
cords the filling speed of each primer separately to 
within a ten- thousandth of a second^ at th e^t. Lo uis 
Ordnance Plant, operated by 
CnitedTStates Cajtridge Company. 

THe Testing machine gun is at- 
tached to a steel fixture mounted 
on a block of concrete. Pressing 
the firing button of a control panel 
fires ihe belt of cartridges. The 
firing of each primer transnuts an 
impulse to an electrically operated 
stylus, which marks the firing rec- 
ord of each on sensitized paper on 
a revolving drum. 

h' < 

"Antr-Sneese” Kills Germs 
Carried by Water Vapor 



Tri ethylene glycol, already 
coming to he known as '*anti- 
sneeze solution^” when sprayed 
into a room will kill pneumonia 
and streptococcus germs, the War 
Department has found. At the 
University of Chicago, where jt 
was tested by Dr. Oswald H. Rob- 



Abov«, Ifrttppi^ gun htfow, rtcEirifmg oF firing ipeid 



Four bolts fasten a post-hole 
digger to the front end of any 
standard row- crop machine, and 
with such an installation holes up 
to 40 inches deep can be dug 
speedily. Its tilting mechanism, 
makei's say, enables it to dig holes 
straight regardless of hills or hol- 
lows on the surface. The digger is 
driven by the tractor belt pulley, 
and other suggested uses are in 
planting shrubs, or making sound- 
ing holes for such construction as 
highway bridges. It can be at- 
tached to a Itactor in nine minutes. 



Halei up to 40 inch-ii di«p Or* mod* by 1roCfor-4rrv*n dSggvr 
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BOTTLE 



By Anthony Ostroff 



RICCING RUMS fROAA 

VAUP ^t-iQ TO MAST ' 



CQ40KE& PAPER 



^ \NE of the Tn€^s^t economical of era ft work 
^ ^ hobbies — ^buikiin^ tiny ship morlcls in 
bottles—rcKjuiros a iTiinimum of matei-ial 
at practically no cost. Although the work 
may seem complicated and extremely deU 
icato to the iminitjated, it is aotually very 
simple. There are two methods in use: 
Whh the first method, which is used for 
the lar^^er modelst ihe masts are hinged an 
the hull to permit insertion of the complet- 
ed model through the motiih of a bottle or 
lamp bulb, after which the masts arc I'aised. 
With the second methoch \^'hich is used far 
Ihe smaller models in very small bottles, 
all of the pa i ts ai'c pi cparod separately, 
then inserted thi'<ni^h the mouth of the 
bottle and assembled itiside. In starling 
with this hohhy^ you ,s^hould have a few 
simple but necossai’y tools and anaterials, 
such as a piece of razor blade, cemeiUod in 
the end of a nariow dowel; a pair of good 
eyebrow tweeters; b number of picks made 
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from needles stuck into the 
ends of thin shafis; a pair of 
long, narrow forceps; small 
brushes^ scissors; some model- 
ing clay; sealing wax; paint; 
m[>dei-airplane cement; some 
soft pine for making hulls; 
bamboo; thread and some thin 
paper. If you cannot get a pair 
of suitable forceps, take a 4 -in. 
longth of No. 16 piano wiiep 
bcTul it double and ^rind the 
ends to a tweezer contact. 

Bei^inners should start with 
the larger models that are fold- 
ed and then inserted into a bottle or large 
light bulb of at least a 500^ watt size. A 
bulb call be opened just below the screw 
cap by simply scoring it all the way around 
)he neczk with a small, three-cornered file, 
then gentJy tapping the cap so that it will 
break oft: clean. Green modeling clay or 
putty can be used to make the 'Hvatet/ 
which serves as a base to hold the ship* 
The day is inserted into the bottle or bulb 
in small pieces, which are packed down 
lightly against the glass with a length of 
^vire or rioweL Then the bulb is set aside 
and work is begun on the ship modeL, 
Carve the hull firsh small enough to go 
thiough the opening of the bulb. Square- 
rigged ships such as the one shown in Fig. 
2 , look best and ai-e easiest to build. After 
the hull has been carved and painted, you 
cut the masts ftxim bamboo silvers and 
sand them. Sails are cut from paper and 
glued to tlie mtiSTs , which ai*e hingM to the 
!iull by tiny staijles of piano wire^ shown 
in the detail of Fig. 2. The ends of the sta- 
ples are stuck into holes burned in the 
dock with a red-hot wue.Tiny drops of 
glue aro applied to hold the hinges in place. 

Next comes the rigging, 
all of which, except the 
bowsprit stays, must bo 
fastened so that the 
masts can be folded 
down toward the stern 
but cannot be pulled 
forwai’d past the verti- 
cal position* The bow- 
sprit stays are left loose 
with enough extra 
thread to project out of 
the opening of the bulb* 
Then the masts are 
folded and the hull is 
put Inside the bulb^ 
hrmly embedding it in 
the clay, after which 
the extending threads 
are pulled gently to 
raise the masts as 
shown in Fig. 3. This 
action, however» should 
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have beeii tested previously as shown iu 
Fig. 1, with the ship outside the bottle, to 
see that the masts will he in the correct 
position when pulled forward. Now, with 
the sliip in the bottle* and the rnasts orocti 
the threads ai“e glued to the bowsprit and 
the loose ends are cut off. When loe^ting a 
ship, the bow does not nc^cessarily have to 
point toward the opening of a bottle^ even 
though the masts must be erected while 
the ship is in this position. To obtain an- 
other setting of the ship, such as the mast 
tips pomling toward the mouth of the bot- 
tle, hold the ship with a pair of forceps 
w'hilo raising the masts and gluing the 
bowsprit stays. After the glue has dried, 
turn the ship 50 that its keel can be pressed 
into the clay ocean. To seal the bulb, a 
large cork is inserted in the neck so that 
it extends partly, permitting the part of 
the bulb with the screw' cap to be slipped 
over the cork also, after which the joint is 
concealed with tape. 

When you have mastered the technique 
of making the larger models, you can at- 
tempt une of the very small ones, where 
the model is assembled in a tiny bottle as 
small as one used for fingernail polish or 
in a small glass hall such as used to deco- 
rate fish bo^vLs. A ball this size, containing 
a midget model, is shown in Fig. 6 > and 
also above Fig. 6 , the latter being an. en- 
larged view'. The *Svater" is modeling clay 
dropped through the opening in the foi™ 
of small pellets, livhich ai'e tamped down 
with any long, handy instrument. Models 
built w'ith this method may be of any de- 
sign, but the kinds showui in Figs. 4 and 5 
have been found very attractive and easy 
to build. Instead of using thread for the 
rigging, you substitute bristles from a 
paint brush. Begin by carving the hull 
small enough to be slipped through the 
hole. Paint it, and fit on small deck houses 
cut from I^Ss-in. w'ood. Burn mast holes in 
the deck as already explained to take the 
masts, A small bamboo sliver makes a 
good bowsprit. After the hull has been in- 
serted into the ball or bottle^ it is pushed 
into the clay. Sails are cut from papei' and 
glued to masts made of slender bamboo 
splinters. After the glue has dried, roll the 
sails around the masts so that both mast 
and sail can be inserted into the bottlo^ and 
put in position as shown in Fig. 6 . When 
the sails are straightened, they will be 
nicely bellied as the result of being rolled. 
After the rigging has been completed, the 
finLshing touches may bo put on, such as 
flags or pennants of colored paper and per- 
haps even whitecaps on the waves (white 
oil paint). The model can be tilted a little 
for better appeojance and then the ball is 
ready to be sealed, which can be done with 
scaling w'ax. 



Inexpensive Bead-Forming Tool 
Has Wood-Screw Cutter 




FlNJSHCO ^wGOD screw 




Consisting of a fiat- head wood screw and 
a file handle,i this simple tool will come in 
handy the next time you want to form a 
half-round bead on strips of homemade 
molding, drawer fronts, etc* To assemble 
it, just drive the screw into the file handle 
until the distance from screw head to han- 
dle is equal to the desired bead width. In 
use, operate the tool in the same marmer 
as a marking gage, working back and forth 
until it will cut no deeper. Finish rounding 
the bead with sandpaper held over the sur- 
face of a curved block. 

Neat Rack for Artistes Brushes 
Made From Plastic Tumbler 

Inexpensive and 
easy to make, this 
combinalion rack 
and water con- 
tainer for artists’ 
brushes %v a s 
formed from an 
ordinary plastic 
tumbler, available 
at most tcn-cent 
stores. All you 
need to do is saw 
out a portion of the tumbler and notch the 
sides to accommodate three or more 
bi-ushes. Then^ smooth up the edges with 
a file or fine sandpaper. If a hand- type 
scroll saw is used for cutting this thin ma- 
terial, ifs a good idea to select a fine blade 
and slip a block of wood inside the tum- 
bler to brace the sides and avoid cracking. 



([Cut In half, a rubber ball makes an excel- 
lent nonslip gripper for removing jar lids. 




SEPTEMBER, 1943 



91 



Ruts in Lawn Made by Car Wheels 
Leveled by Pounding 




Ruts made in a lawn by the wheels of a 
car qr truck can be removed without leav- 
ing any noUceabJc trace if the defaced area 
is rolled lo make it compact^ after which 
the ruts are pounded out with a thick plank 
struck by a sledge hammer as illustrated. 
This method is superior to raking over 
and reseeding, since I'cseeded spots are 
hound to show^ due to the difference in 
color of the new and old grass. 

Tape Spool Holds Nail Polish 
Safely on Dressing Table 

To avoid any 
possibility of up- 
setting a bottle of 
nail polish on your 
dressing table^ 
place it inside the 
core of an empty 
adhesive - tape 
spouL This pro- 
vides a nontipping 
base, the flanges of which pi'ovidc a safe 
place to lay ihe polish applicator when not 
in use. Being small, the spool can be stored 
away in the drawer with the polish bottle. 

Yellow Soap Holds Tissue Paper 
Fast to Drawing Board 

As sheets of tis- 
sue paper are di f- 
f i c u 1 1 to hold 
5 m 0 o thly on a 
di’awjji^ board, I 
use yellow laun- 
dry soap as an ad- 
hesiye^ A sheet of 
plain white paper* 
larger thaii the 



tissue sheets, is first tacked onto the board, 
after which the outline of each sheet is 
marked at the comers. Then soap is ap- 
plied around the outline at each corner and 
the surface is ready for a sheet of tissue 
paper to be smoothed over it. For best 
results, new soap should be applied befoi-e 
attempting to slick dowm another sheet. 

— G. E. Hendrickson, Argyle, Wis, 

Wax Kept in. Empty Match Book 
Is Handy When Sewing 

Costing nothing, 
an empty match 
book provides a 
convenient place 
to keep a small 
amount of becs^ 
wax in the sew- 
ing-machine 
drawer, where it is 
always at hand to 
wax the ends of 
the thread. After heating the wax, it is 
merely dropped in the empty bcM^k as 
shown, leaving the covei' open for several 
minutes until the wax ha_s. again hardened. 



Small Rope Used as Marble Ring 
To play Game Indoors 




When the weather will not permit chil- 
dren to pky marbles outdoors where a 
suitable ring can be chalked on the sidq^ 
walk, you can provide them with a ring 
that can be used on the rug or linoleum. 
Simply join tho ends of a length of cotton 
clothesline with a piece of adhesive tape. 
Marbles may be considered “out^' when 
they strike the rope, or the game may be 
made more difficult by obliging the play- 
ers to knock them over the barrier in order 
to score. 
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Realistic Bird Plaques Easy to Carve in Relief 




Using only a few simple 
tooLiT you can cai’ve I'elief 
plaquo.s of birds such 

as this pheasant. Any close- 
gL'ained wood can be used 
although attractive grain 
smd sheen, effects can he oli- 
tdiiied if hardwood^ such as walnut, 
is used. While llte job does not re- 
quire much aHistic ability in dravv- 
ing, as you can enhugc pictures 
ohJained from magazines, eme and 
palieiice in doing the work aT'e tlie 
main requisites. After having had 
a picture enlarged, or drawing mte, 
trace It on a piece of 1-in. stock and 
cut out the blank with a scroll saw or a 
hand coping saw. If a tail or wing extends 
beyond the limits of the piece of wood at 
hand^ pieces of the same thickness can be 
doweled and glued on as indicated by ref- 
erence A in the drawing above. 

After the blank has hcon out (jtii cai &- 
fuUy^ begin shaping it by u,sing a stnall 
block plane to taper the head. Begin at the 
neck and graduate tlie thickness down to 
in, at the tip of the beak. Also taper the 
wings from full thickness at the leading 
edges, down to in. at their trailing edges. 
Then the tail is tapered similarly, after 
which the body and head are imundcd off 
by using a spokeshave+ chisel and finally 
a I'asp. Feathers on the tail and wings, and 
the other parts, arc outlined by using a 
veining took Note that the head and breast 
of the pheasant ai:e given a ‘^speckied'^ 
appearance. 



When the work of carving has been fin- 
ishedj you rub the surfaces down with 
sai^dpapei't progi-essing from a medium to 
a fine gi'ade. The tongue, eye and eai' of 
the pheasant are carved out separately and 
glued in place. Feathers can be improved 
full her by marking them wilh an i^leclric 
burning pencil. When the earidng and 
mni’king have been cumpleled to your sat“ 
isfaclLon* the bird is finished either by sim- 
ply waxing it or .shellacking and varnish- 
ing, rubbing down each coat with fine 
pumice stone before applying tho nexf. A 
three- coat varnish job provides a heauliful 
soft sheen when finished by a final rub of 
rottenstone and oil, using a felt pad. 

— Ray U. Hedin, St, Paul^ Minn, 



tCellophane strips 1 in. wide provide good 
tics for plants. The strips aie slrongj 
wT?atherproof, and will not cut the plants. 
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^(dn*u^ HOME 



1— Where a fargt pen is tised la hold dishes while 
they ore drainirigp platpi ciJid s<iuCpr't iun be ivp~ 
port-QcJ an ifdgo hf mernly- slipping a woDden sikk or 
dowgl through the pan h-nndle&. 3— To remove 
from o baking- lin ar pan wilhaut breaking Ihen^^ 
ploce a ihetl of waited pfipef In iha bolfoiti of Ihe 
pon befo-re -ciffnngin^ eaokiet in it. Whan taken out 
pf th« owen* just groip one corner of the poper^ tip 
the pon os shown and slide ikv ^ookio^ ento tho lobie 



3— If sldny butlans on a gar- 
mortt hove been dimmed by 
repeated wosbrngs^ Uy an 
oppliCOlion oi ealorUss noil 
polish, which will often ro- 
slare their Tosler. To avoid 
Emearing, it's a good idea to 
%\lp precQS of pppsr under 
Ihe burton I. 4^By putting 
an ordinary teospoan in a 
funnel, you will find that 
bo! lies ^ort be (riled quickly^ 
o$ lh« Spoon ton.d$ lo Hap 
the twhiing of liquids, per- 
mitting them to flow rapidly 



KINX 



S^Nejft Ifme you ore washing windows, fl-oori and woo-d^ 
work during hoMS'Scleoning^ lie a knot In. tfna corneT of the 
dr-ying cloth sa that it Can bo carfiod in yovr opron packet, 
where It IS always hondy, 6— To preifoiit garments with 
shouldor strops from sliding aff whe coot hangers, simply 
kink Ihe hangers os indicated to form shallow notches I hot 
ore juit wide enough to hold the straps in place 
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One ho-uiewife prevcntt 
mela] casters on heavy fc lich- 
en fLirnrlurc! fr0mL Sc rn I'^fiiri-^ 
the flriisH QT\ linic^le^ni by 
merely wroppinfl sevecaF 
layurs of adhesive tope 
arc Lind ihe reliefs. 10 — Ideal 
fttp elennFri^ wo^l^jr rim? of 
feed grolers, sifters and 
other c e I rv ^ iii1 v n ^ I 

v^ee-den tkewer vyill remove 
dirl or ony accumulatieti of 
food particles q-uFckiy with' 
out scrokhin^ ikg melal 



ADHf£IVE 

TAPE 



11 — Te rlirtiinate Ihe necessily of rertioving d gartage^can 
Jid each time you want to deposit scraps from Ihe lable, cut 
CT small open leg m lho lid and fil if with a sheer-melal 
cover, pivetfld neor the edge. 1 2— Etpecrolly luifed 1o ihe 
khchee ore drower pulls resemhJmgi rolling pini, which ore 
turned frorn dowels^ Mole Ihot thn bocks are planed 

flat iof attaching the pulls Id dfawer fronts wilKi lerew^ 



7 — In ft home where o food grinder ls used ofFen, 
the task of clomping it pn the tdge ftf O Ifthle was 
simplified by screwing Iwo heveJed deat* io the 
underside of the table. This made ft possible to 
leave Ihe grlndcrr -clornped pn ci tighl-fithng slide 
with edges ploned to match the cleat's. S-^Curfoin-- 
fgd bmcikels can be attached wilhout morr-ing 
woodwork, they aro mounted an L-ihoped, -wood- 
en blocks^ sere-wed to ihe window frame os shown 
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Sied Used to Space the Seed Rows 
In Home Vegetable Garden 




The runners of an oi'dinary hand sled are 
spaced about the proper distance advocat- 
ed for seed rows in the home vegetable 
garden. By placing a rock or other weight 
on the sled, you can pull it across the gar- 
den to mark the rows, often as deep as re- 
quired for planting some seeds. With this 
Jnethod^ rows are marked ufl quicker tlian 
where a line must be stretched, and tho- 
spaeing will be true from end to end 
tfu'oughout the garden. 



Testing Repaired Auto Generator 
With a Small Drill Press 

As practically all auto generators are 
fitted wT-th bearings that can take consid- 
erable end thrust, they can be tested in a 
vertical position in a di'ill press after they 
have been repaired. To do this^ hold one 
end in the drill -press vise and attach the 
end of the armature shaft to fJie drill-press 
chuck. This can be done by one of two 




methods: If the armature shaft has an in- 
ternal thread for a bolt which hold^ a pul- 
ley in place, n di-ive for the generator can 
be made by culling the head from a bolt and 
chucking it in the drill press. Where the 
end of the generator shaft is threaded for 
a nut, it \vill be necessary to turn a suit- 
able nut to go on the shaft and provide a 
grip for the driU- press chuck. Then, by 
connecting the generator in the usual man- 
ner to a battery, using an ammeter in the 
circuity the generator can be operated until 
thoroughly heated to be sure it will func- 
tion satisfactorily when installed in the car* 



Repairing Worn Mitef'Box Slots 

If the slots in a wooden miter box have 
become so worn that strict accuracy is no 
longer possible, they may be renewed by 
using thin w^ooden stiips. Tongue de- 
pressors used by 
doctor's in exam- 
ining the throat 
are ideal for the 
purpose. These 
are glued to one 
edge of each worn 
slot as indicated. 
In some cases, it 
may be necessary 
to squai^e up the 
slots jf the wear 
has not been uniform throughout theii^ 
height. Thick w^ooden wedges will hold the 
splints In position until the glue dries or 
folded strips of paper can be wedged tight- 
ly in the slots to serve the same purpose. 

~W, C. Wilhite, Carlinville, IlL 



Broken Shovel Handle Removed 
With Aid of Drill Guide 

To remove 
countersunk 
heads of rivets 
from a shovel to 
release & broken 
handle, just drill a 
hole through a 
piece of flat iron 
to serve as a guide 
and clamp this in 
a vise along with 
the shovel so that 
the hole is directly 
aver the rivet 
head. The drill 
may then be in- 
serted and held 
secui-ely over the rivet until enough of the 
head is drilled off go that it can be driven, 
out. If a suitable vise is not at hand, the 
flat-iron guide can be held in place with 
C -clamps while operating the drill. 
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This AlhWood Fire Truck Will Delight Any Boy 



Every £nnall boy who has a yen to be a 
fireman will get hours of pleasure from this 
colorful fire truck. Constructed so that the 
firemen, the ladders and the posts that sup- 
port them are all removablep the truck can 
be used for other play purposes. For the 
use a piece of Irin. stock, 4 by 10 in. 
in size, round the corners and cut out the 
slots for the wheels« This is done by drill- 
ing out as much of the waste stock as pos- 
sible and finishing with a sharp chiseL 
Then drill 1-in. holes in. deep to accom- 
modate the firemen and ladder posts* The 
cab is a solid block sawed from 2-in. stock, 
and is glued and nailed to the front of the 
base between the two front-wheel slots. 
Cut the 2 -in, w^heels from %-in. stock, 
drill V 4 -in. holes through their center and 
fasten them in the slots, using screws or 
nails as axles. The ladder supports are 
2*A-in. lengths of 1-in. dowels, and have 
jJ^hooks driven into opposite sides near 
the tops on which to hang the ladders. Saw 
the two ladders from Vj-in. material, ai^d 
cut four sections of 1-in. dowel for the 
firemen as shown, the brims of their hel- 
mets being cut from material and 

the tops shaped from 1-in. stock. Glue the 
tops to the brims, and the brims to the 
dowels, using pieces of ^%-in. dowel glued 
on for the noses. Fasten a cord to the front 
and paint the toy a bright red. Two or 
three turns of adhesive tape around each 
wheel will help reduce noise if the toy is 
pulled over uncaipeted floors. 
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Heat Applied to ExKaust Pipe Makes Car Muffler Easy to Remove 




*tU>FFLEfi 



CUWP 



When a muffler has to be replaced, you can make the job of 
taking out the old one easier and save time by doing the job as 
follow’s: Heat the exhaust pipe where it joins the muffler to n 
red color and then twist and pull on the other end of the pipe 
and it wiU slip off as the heat expands the outside joint more 
than the inside one. Before doing this, however, it is important 
that the muffler and pipe together he removed from the car 
before applying heat, to avoid igniting gi ease or gasoline. 
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IF YOU canmt obtain the 

* services of a Ekilled cas"’^ 
pfjnt&r lo install an interior 
door, yon can do a good job 
yourself with a few simple 
took. First you make the 
opening in the wall. This 
should measure 3 in, more 
than the height, and 2 in, more 
than the width of the door it- 
self. This allowance provides 
for the thickness of the door 
framejor the shims or wedges 
by which the frame is set true^ 
for expansion and door- 
swinging clearance, and for 
the finish floor If laid after the 
doorway is framed. If the fin- 
ish floor is already laid, de- 
duct its thickness from the 
height allowance. 

Fig. 4 shows the usual type 
of partition wall framing with 
the door opening made. No- 
tice that a double header is 
installed at the top and that 
extra studs are set in at the 
sides. After preparing the 
opening, you are ready to in- 
stall the door frame* It is rec- 
ommended that this be set on 
the finish floor rather than on the rough 
floor. TiieT efore, if you are working on the 
rough floor, slip a block of the finish floor- 
ing under the frame on each side tempo- 
rarily to raise it up to the flnish floor level. 
Tliis makes it easy to do a neat job of lay- 
ing the floor at this point. In most cases 
it is best to purchase the door frame al“ 
ready assembled, although stock jambs for 
making up frames are available in thi-ee 
widths, the material being slightly over- 
size tp allow for trimming. 

To set the fi-ame true in the opening, 
pieces of shingle can be used to good ad- 
vantage as wedges or shims between the 
frame and the studding on both sides and 
at the top as: indicated in Fig. 3, Any twist 
that may be in the frame can be taken out 
by di-iving the wedges in more from one 
edge of the jamb than from the other as 
shown in Fig. 2. A spreader, consisting of 
a board accurately cut to the width of the 
opening as in Fig. 1, will be found handy 
to keep the side jambs properly spaced 
while setting the frame- See that some of 
ihe wedges are placed where they will 
provide solid backing for the lock and 
hinges. The placement of these can be de- 
termined according to the following rules; 
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SAW OFf STIl£ 
HORNS At TOP 



STUDS 



srcp 

BEAD 



GfiOUNO 



PACK 

BANP 



DOOl 

CASING 



G4id HANG aJbocA. 



Place the top of the up- 
per hinge about 5 in. 
from the top of the door, 
ov in iine with the top 
door rail, and the bot- 
tom of the lower hinge 
10 in. from the bottom of 
the door, or in line with 
the bottom rail, as in 
Fig, 8r The height of the 
door knob, which deter- 
mines the placement of 
the lock,, should be 3 ft. 
from the floor. 

Naturally, the nails 
through the jambs to 
secure the frame must 
be driven where they 
will not interfere with 
installing the hardware. 

Therefore, mark the ap- 
proximate positions of 
the lock and hinges on 
the jambs before you 
begin to nail The nails 
can be driven as in Fig, 

Z, or yon can conceal 
them by driving them as 
in Fig. 5, After the 
frame has been nailed 
securely, nail on the 
casing^ setting it back 
V 4 in. from the edge of 
the jamb to allow room 
for the hinges. See Fig, 

15+ Then lack on the 
stops temporarily with 
nails driven in part way. 

Fig. 9 shows a section of 
one side of a completed 
door frame- 

Before hanging a new dooi’, cut ofT the 
horns as in Fig. 7, and plane just enough 
of the excess material oft the sides to per- 
mit it to be slipped snugly iiUo the frame, 
Fig, 10, Tlscn^ witli divide I's or a scribDi% 
mark a line on the door true with the top 
jamb as shown in Fig; 11, and cut off the 
top of the door. Now, before yon do any 
further trimming, you must decide on llie 
clearance to be allowed between door and 
frame. The proper clearance for the door 
you are hanging is based i/n two factors; 
First, the weather conditicMis of youi' lo- 
cality, and second, the kind of finish that 
will be applied to the wood. In a lo- 
cality, a clearance of V\n in. is about aver- 
age for a door that is to be stained and 
varnished, or in, if it ip to be pamted. 
In a damp localily a clearance of in. is 
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case, note the way in which ihc tempora- 
rily mounted half of the hinge adjusts itself 
to the movement. Then lake down the 
door, unscrew the hinge from the jamb and 
recut its mortiso to dose up nr spread the 
hinge^ whichever is required, Figs. 16 and 
17. It may be necessary to shim up one 
side of the hinge with a strip of cardboard 
if too mucll wood lias been out uway. Be 
sure to get the hinges out far enough to 
prevent the door, when wide open, from 
binding on the casing trim or striking the 
base block, if base blocks arc installed. See 



recommended for a door to be varnished 
or Vs in. if painted. The customary clear- 
ance between the bottom of a door and the 
top of the finish floor is % in., which allows 
for carpeting or for a threshold if used. 



Additional clearance in the form of a bevel 
must also be given the lock edge of a door 
to permit the inner corner to cleai' the 
jamb when the door is swung in or out as 
indicated in Fig. 15> The edges of a newly 
hung door should be painted as soon as 
the door has been trimmed and fitted^ Fig. 
12, as a safeguard against, moistui'e or dry- 
ness which Causes the wood to warp. This 
is especially important in the case of the 
top and bottom edges, where the porous 
endgrain invites penetration of moisture 
if left unsealed. 

To mount the hinges^ first set the door 
in the frame wdth the lock edge flat against 
the lock jamb and propped up to its cor- 
rect hanging height, as in Fig. 8. Locate 
the position of the top hinge and mark its 
top edge on the jamb. Then make a cor- 
responding mark on the frame. This can 
be done accurately by w'cdgLng a narrow 
chisel between the door and the jamb, 
using the edge to make the transfer as 
shown in Fig. 13. Mark the placement of 
the bottom hinge in the same way. Break 
the hinges apart by pulling out the pins, 
scribe the hinge gains or mortises, Fig. 14, 
cut them in the door and screw the hinge 
halves permanently in place. Then cut in 
the jamb gains or mortises, but fasten the 
hinge halves wdth only one screw in each 
one. Now hang the door and observe the 
behavior of the hinge pins as you open 
and close the door. If a pin movesj it 
means the hinge is improperly set. In this 
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oiP-TYPr 
MORTISE LOCK 

detail below Fig. 8. 

By making distance 
'A in Fig. 18 slightly 
greater than one half 
of distance ample 
clearance will be as- 
sured. 

Next, install the 
Jock or latch set by 
cutting the body 
mortise into the lock 
stile of the door^ In 
the older type of setst 
this entails drilling 
holes and then chis- 
eling out the wood as 
shown in Figs. 19 and 
20. Very little chis- 
eling is required in 
the instaHation of the 
type shown in Fig. 21, Cutting it in is sim- 
ply a matter of drilling holes. Careful 
placement of the sti’ike plate is essential if 
a latch or lock is to operate smoothly with- 
out causing the door to bind or allowing 
it to rattle. Spot the position of the plate 
by hanging the door, closing it and turning 
out the latch plunger so that it touches 
the jamb as shown in Fig. 22. Do the same 
with the lock plunger if the set is a com- 
bination, Mark the location of the plungei\ 
lop and bottom, and carry these marks 
squarely across the jamb to a point cor^ 
responding to the depth at ’which the 
plunger is set back from the face of the 



door. Then place the plate in position over 
these marks and^ with a scratch awl, out- 
line the mortise and then spot the screw 
holes. Cut out the moi tisc and screw the 
plate in place as in Fig. 23. 

Finally^ adjust the stops to the latched 
door^ allowing cleaiance for the paint or 
vainish finish, and nail them pcM'manently 
in place, Fig. 6. Oil the hinge pins and 
latch to make the door w^ork smoothly* 
Later on, if the door should bind due to 
swelling^ do not attempt to trim off the 
lock edge, which would entail moving the 
lock. It will be easier to dress off the hinge 
edge and resiiik the hinges accordingly. 



Automobile Polishing Simplified With Camphor Solution 



As my car is exposed alternately to sun- 
shine and salt- laden night air^ the job of 
cleaning the lacquer finish on it must be 
repeated frequently* However, 1 have 
been able to keep the car in an attractive 
condition with the expenditure of only a 
small fraction of time required with ordi- 
naiy methods by using a solution consist- 
ing of gum camphor, 1 cake, dissolved in 
light mineral oil, 1 pt. This is applied with 
a soft doth every two weeks and allowed 



to lemain overnight^ a clean, soft cloth be- 
ing used to wipe it off the next morning. 
Camphor seems to have a beneficial effect 
on old lacquer finishes^ at the same time 
helping to remove the dull film of oxidised 
material without banning the lustrous fin- 
ish beneath. It must be remembered, how'- 
ever^ that this treatment is not extended to 
synthetic or enamel finishes as ihcir com- 
position differs from cellulose lacquer. 

— B. W, Downs^ Los Angeles^ Calif. 
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"Bird Housc*^ Holds Clothespins 
Handy at Your Line 

ningpu 



ClOTHES- 
MNS 



Mounted permanently on one of your 
cIothe5.1ine posts or other suitable support 
handy to the wash ]ine> thi^ clothespin box 
is built to look like a bird house. It can be 
made of scrap wood and painted a gay color 
to enhance its attractlYencsSp A hinged 
roof makes the pins accessible. 





Pocket Made From Handkerchief 
To Carry Baseball 

The difficulty of 
carrying a b^sc-^ 
ball^ when one is 
not wearing a coat 
or blouse with 
convenient pock- 
etSj may be over- 

BASE&AiL / the four comers of 
your handkerchief 
through a side 
belt loop of youi^ trousers. This provides a 
pocket into which the ball may easily be 
slipped or removed. 






/ 





Adjustable Deflector Directs Air 
Into Bedroom Window 



On ^ hot night 
when the breeze 

does not blow into 
the bedroom win- 
dow, but past it, a 
deflector of the 
type shown will 
direct the air into 
the room. Such, a 
deflector can be 
used only on %vin- 
dows having no 











screens or those that have screens that can 
be raised from inside the room. The de- 
flector is merely a pi«e of plyw'ood or 
hard-pressed board set on the edge be- 
tween the sill and lower part of the sash 
as indicated. 

— Joseph VictoPp Liberty ville^ IlL 

Ink Pad Brings Out Relief Stamp 
Of Notary Seal for Photo Copy 

To make photo- 
static copies of pa- 
pers bearing a 
Notary or Justice 
sea Ip in which die 
seal must register 
clearlyp rub the 
seal print gently 
with a rubber- 
stamp ink pad. 

The pad should be 
inkea with black 
ink for bestresu Its. 



STAMP 



PAD 



Pencils Hooked Over Paper Edge 
Are Handy at Drawing Board 

One of the sim- 
plest methods of 
keeping pencils 
conveniently at 
hand on a drawing 
board is to force 
thumbtacks into 
the sides of them 
near the top to 
pro vide hooks that 
can be slipped over the top edge of the pa- 
per as shown. Where the drawing board is 
kept at a slight angle^ the thumbtacks also 
provide a flat surface that will prevent the 
pencils from rolling when not in U5e> 



PAPEH 



PoHsh Is Aid in Scribing 
Clear Lines on Metal 

Next time you 
have to scribe a 
number of fine 
lines on a piece of 
sheet metal^ you 
can make them 
show up clearly 
for accurate cut- 
ting or drilling by 
first coating the 
area with black or 
brown liquid shoe 
polislu The polish 
dries quickly and may be removed after 
the work is finished in cases where the 
completed piece is to be painted. 

— Wm. SwaUow, Brooklyn, N. Y. 
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KIPSI^IN VALVES MUST HE 
FLAX NOI WUKKIED ^ 
UP^ETHtS ■ 

ClMtl^Drw'^ 



PlFCf OF 
RAZOR- 
ILADE 



FILE here 
lO lOw£|? 
PITCH 



FILE HERE 
TO IIAISE 
PJICH 



LEAtHEfi 

VALVES HE MOVES 



CUARANCt 



SMALL MAJt CAM H USED ASHIIVEI IN 
R£?LAtlMG CRACKED HEED WITH NEW ONE 



^iuuH/f OHst Reftjs4AiHf, 

HARMONICAS 



R£ES 

PIATE 



® B£ CAREFUL MOT TO BEND THE 
REES PLATE WHEN DI$MAHTIJN0 



'■tuning and repairing 
^ harmonicas is simple if 
you are palLciit and observ- 
ing,” says Bob Ballanline, 

Jiarmonica virtuoso of tlic Na- 
tional Barn Dance radio 
show. First, however^ familiBriie yourself 
with the theory of harmonica operation by 
taking apart and studying one of the in- 
struments as in Fig. 1. In doing this, be 
careful not to bend the reed plates. The 
two parts most likely to give trouble are 
the brass reeds and the leather valves, the 
latter being found only on the more ex- 
pensive chromatic harmonicas. If the 
valves are curled badly, they must be re- 
placed with new strips cut from kidskin, 
Fig. 2, although in some cases it may be 
possible to still use the old valves if they 
are loosened and turned over so that they 
will lie flat. Any liquid cement can he used 
to fasten the valves in place on the reed 
plate$. If the reeds lose their pitchy they 
can be retuned usually by filing their sur- 
faces. The pitch is raised by filing the vi- 
brating half of the reed^ and is lowered 
by filing the half closest to the riveted end. 
If filing does not bring back the pitch and 
tone, the I'oed must be replaced as it prob- 
ably is cracked, To do this^ remove the 
leather valves on either side of the bad 
reed. File off the head of the rivet and 
punch it out as in Fig. 3, being careful not 
to enlarge the hole. Then take another 
reed from an old harmonica. Insert a brad 
the exact size of the rivet hole through the 
reed, clip it off, Fig. 4, and peen the end 
slightly with a small hammer. Hold the 
brass plate up to the light to see that thei'e 
is clearance on all thi'ee sides between the 



side, file it until the clearance is the same 
on all sides. Test the pitch of the reed by 
flicking v/ilh the fingernail and tune by 
filing. Pig. S shows how a piece of safety- 
razor blade is slipped under the reed to 
suppoil it while filing* To keep a harmon- 
ica in good condiUon, wrap it in waxed 
paper and keep it in a box w'hen not in use. 
Never wash the instrument or submerge 



reed and plate, Tho reed must have room it in water. It should not be played imme- 
to vibrate freely. If it fits tightly on one diatcly after you have eaten. 
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Non slip Treads of Rooting Paper 
For Concrete Steps 



tOOF(NG 



CONCRETE arEPs 



Where concrete ^tep^ get wet and slip- 
pery^ or where they would present a bet- 
ter appearance if provided with treads^ 
cheap but durable treads of slate^^coated 
asphalt roofing paper can be applied easily. 
After cleaning the concrete^ cover the sur- 
face with asphalt cement, which may be 
spread uniformly w'ith a putty knife, ft is 
best to apply just enough to provide a tacky 
surface — not so murfi that the excess will 
ooze from under the paper when it is 
pressed dowTi. Then stand on each tread 
to press it down firmly. If the pieces have 
a tendency to curl, you can lay a bag of 
sand on each one^ leaving it there over- 
night. Turpentine is used to clean asphalt 
cement from the putty knife, hands and 
from surfaces whei^e some of it may have 
been dropped. To “anchor" the slate chips 
so that they will not be dislodged from the 
roofing paper, apply two or three COats of 
Spar varnish or w'aterproof cement paint. 



.1,,. Use of a Short Screw Driver 
Simplified by Finger Grip 




When a stubby 
screw' driver is 
used in tight 
places^ operation 
of it can be sim- 
plified consider- 
ably by adding a 
finger grip con- 
sisting of a piece of 
sheet metal bent 
to a U-shape and 
attached to the top 
of the handle wdth 
a screw. When 
drilling the metal 
grip for the at- 
taching screw, be 



sure the hole is sufficiently large to permit 
it to turn fi-eely. Also, if s a good Idea to 
run a file over the screw head aevei'al times 
after it is in places to remove any sharp 
pieces of metal that might cut the fingers 
while using the screw driver. 

Bench-^Vise Operarion Improved 
By Metal Furniture Glides 

If you have a 
workbench fitted 
with a conven- 
tional wooden vise 
of the type shown, 
its operation can 
be improved by 
adding two fumi-+ 
ture gbde^ to the 
bottom of the sLid- 
i n g jaw. The 
length of the jaw 
|>lus the thickness 
of the glides 
should be equal to the height of the work- 
ing surface of the bench so that the vLse 
screw will be in a horizontal position when 
it is extended. With this arrangement^ the 
jaw will slide easily on a reasonably 
smooth floor as the screw is turned making 
it unnecessary to stoop and pull or push 
the lower end of the jaw into posLtienr 

— J, M- Gaines, Brevard, N. C. 

Safety Valves for Small Apparatus 
Made From Grease Fitdags 

Safety valves 
for appliances 
such pressure 
cookers, automat- 
ic heaters, dental 
and tire vulcaniz- 
ers, as well as 
small paint- 
spraying outfits 
and Bir-compresa- 
ing units, can l>e 
made from Ale- 
mite grease fit- 
tings. All you have 
to do is thread the 
smooth end of the fitting with a Vs-in. pipe 
die so that it can be screwed into the ap- 
pUance in a reversed position. This type 
of fitting has a spring-loaded ball to seal it 
against the entrance of dirt and the back 
pressure of grease. When screwed into an 
appliance in the reversed position, pressure 
in the appliance works against the ball and 
spring, which will release at approximate 
18 Ihs, pressurcH. If a higher pressure is 
desired, remove the spring and stretch it 
slightly. This will cause it to release at a 
slighdy higher pressure. 
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vegetables ,1 

) Oto. OB Hl'SHER I 

squash ' 

SNVEET POTAIOES 

beans 0 

PEAS 



M-uuhJ^ vegetable 



By W, C. Lammey 



VJ^HEN storing vegetables 
^ ^ there are three essentials to 
safe keeping; quality^ tempera- 
ture and hum id it yr None but 
sound vegetables of first quality 
should be selected for storing. 
Figs. 1 and 2 list the principal 
^Svarm^’ and ‘^cool" vegetables^ 
Those in Fig. 2 keep best when 
stored at a temperature of 38 to 40 
degrees F. and under conditions 
of relatively high humidity. Tem- 
perature is controlled more easily 
than humidity. It is difficult to 
maintain the proper temperature 
and humidity in the average home 
basement for ^^cool" vegetables 
while "waiTn” varieties will gen- 
erally keep very well under these 
conditiDns. One good plan for 
storing the “cooF* vegetables, par- 
ticularly the root cropSs potatoes, 
beets, carrots, and so on, is In an 
outdchor mound made as sho\ra in 
Fig. 3. Select a high spot from 
which there is good drainage, lev* 
el a circular area and dig cross 
ti'enches as shown. Cover these 
with wire if available, or with 
wooden slats^ A wire or xvooden 
ventilator should also be provided. 
A wooden one is made square, 
from 1 by 6-in. stock and a series 
of ^-in. boles ai'c bored through 
each side. Place the vegetables on 
leaves or straw in a conical pile 
not more than 30 in. high. Cover 
as indicated, but leave the ends of 
the trenches open until lower tem- 
peratures during winter make it 
nEccs,sary to close them with straw 
and earth. 

Fig, 4 show's an excellent ar- 
rangement for storing vegetables 
In separate containers from which 
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VENTUATOR 



LAYER Of lAflTH 
0 TO 10' 



STAaw or 
lEAVfS 



PAJfTLT filled 



NAIL 

SrMI-LAR COWTAJMlIt 




a quantity can be removed as needed with- 
out duiturbing the rest. The details are 
self-ejsplanatory. Any number of con- 
tainers can be used. If suitable kegs are 
not available^ bushel baskets will serve. 
If sand J5 obtainable, use it to fH] the trench. 
Similar arrangements are shown in Figs. 
8 and 9 and 12 and 13, Figs, B and 9 show 
use of a hotbed for storage of cabbage and 
celery. In each instance remove the orig- 
inal soil and compost or manure bottom 
from the hotbed. Tlie cabbage heads are 
pulled roots and all and "'planted^' in fresh 
soil as indicated. Only the roots need be 
buried. Then^ cover as indicated. Celery, 
Fig. 9, may be kept in the same v;ay. In 
Figs. 12 and 13 the vegetables are stored in 
a barrel placed in a shallow pit which has 
been partly filled with sand. The end of 
the barrel is only partly closed as indicated. 
When an opening is lefl in the earth cov^ 
ering in the earlier months no vent is need- 
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HOT-BfD 

FRAME 




lARTH 
4" DEEP 



SLi.T5 



SlftAW 



EARTH 



f^d, NoWj there are several pointers in con- 
nection with this tj^e of storage; Storing 
in large piles always should be avoided as 
sweating is likely to occur, resulting in 
heating and decay. Irish potatoes and beets 
are particularly susceptible^ As added prc*- 
caution in any form of mound storage^ dig 
a shallow draiiiage ditch around the 
mound. Tops of the ventilators should al- 
ways be covered to prevent entrance of 
rain and snow. The next best thing to the 
mound storage of small quantities of cool 
vegetables is a basement storage room built 
in a corner as detailed in the plan view 
Pig, Si Dimensions can be whatever is de- 
sirable^ but 10 by 12 ft. is a good average. 
When the floor is concrete you have the 
problem of humidity, but this can be at 
least partially solved by waterproofing the 
*‘sills'' of the two walk and covering the 
floor with a half and half mixture of sand 
and peat moss to a depth of about two 
inches. This should be kept damp at all 
times. Walk should be light clear to the 
sub floor to exclude dry air and heat from 
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the furnace room. Paint all window glacis 
black or cover with black paper to exclude 
light. Fit a ventilator over one window as 
in Fig. 7. The intake duct, the Juwer one, 
exhausts air at a point about 10 in. above 
the floor and is fitted with a swinging 
damper* If sheet metal is not available for 
these parts use box boards or wall board. 
Both inlet and outlet should be covered 
either with wire or closely spaced slats. 
With this arrangement it is possible to con- 
trol both temperature and humidity with 
a fair degree of accuracy. A handy bin ar- 
rangement is shown in Pig^ 6* The sliding 
trays make cleaning easy and during the 
stmimer they can be removed and stacked 
and the space used for other purposes. 

Figs. 1(3 and 11 detail a more pretentious 
structure of a permanent type to be built 
into a hillside or on high ground from 
which there is drainage in all directions, 
Wallsj roof, and ends are of reinforced con- 
crete but the floor is of earth. This type of 
structure results in good storage conditions 
for vegetables, particularly root Crops. It 
is always better to store the cool vegeta- 
bles in shallow bins with slat bottoms than 
in baskets or baiTels. However, where ei- 
ther of the latter must be used, the %vooden 
barrel is usually best. A numbei' of 
holes bored through the bai’rel staves near 
the bottom ^vill aid air circulation. Pump- 
kins and squashes usually will keep well 

loa 




in a dry^ w'eU ventilated basement, or any- 
where in the house where there is no dan^ 
ger of freeilng. They should not be piled 
but rather placed in row^s on a shelf. The 
attic floor is generally a good place to keep 
peas and beans, after curing on the vine. 
Pick pole beans as soon as they are mature 
□nd spread the pods to dry on the floor* 
Bush beans are generally allowed to nia- 
ture on the vine, then the whole plant is 
pulled and allowed to cure much like hay. 
After thorough curing the beans are 
thrashed out and stored in bags hung in a 
dry place. Sw'eet potatoes can be kept fair- 
ly well in a mound, but a warm, dry place 
is preferable. In all the methods of mound 
storage detailed it should he remembered 
that where the temperature is likely to fall 
to zero F. or below^ the covering of earth 
and straw will need to be built up to a 
somewhat greater thickness than that in- 
dicated, perhaps a foot or more in tho cold- 
er climateSr If loose earth tends to wash 
off the mound, cover it with roll roofing 
or sisal paper. 



Garden-Hose Nozzle From Can 

If you need a 
nozzle for a gar- 
den hose and are 
unable to buy one^ 
a good substitute 
can be made from 
a beverage can of 
the type that has a 
narrow neck. Just 
solder a pipe cou- 
pling to the neck 
of the can and 
screw it on the 
hose. Punch sev- 
eral tiny holes in 
the c&n^ the num- 
ber being deter- 
mined by the spraying stream desired 
when the water is turned on. 
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Sturdy Garden Wheelbarrow Is Easy to Make 




BAHflFL 

STAVES 






RbuiNOfO 



mM. EDGtS OF 
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PAflAllfl 



SCREWS 
COUKTtHSyNIC 
AND ?UttieO- 



TAPERED 

BLOCKS 



L WASHES 



X U BOtT AXLE 



JCHNTS STAGGERED 



In case you need a wheelbarrow and your 
dealer haji nothini? in stock, you will find 
it an easy matter to make a serviceable 
harrow yourself, using odds and ends of 
lumbej' and some bari'ei staves. By follow- 
mg the corubtriiCtiun shuWM^ llie clmssL^ 
will be exceptionally rigid, two cairiage 
holts being used at each joint where two 
frame members cross each other. The 
staves wiU fit together snugly when 
screwed to the main frame and handle 
membersj if the edges of the staves are 
trimmed straight as shown in the delail. 
This can be done ^vhile the staves are 
clamped to a board. The wheel consists of 
four layers of woodj two center layers 
nailed or screwed together with the grain 
running at right angles^ and the side pieces, 
cut in segments to form a wide rim. The 
hubs are made up of blocksv A hole is 
drilled through the exact center of the 
wheel to take a length of pipe* pref- 



erably brass^ which serves as a bearing for 
a ii"on bolt. After running two nuts 

to lock each other on the threaded end of 
the bolty the extending end is cut off. If 
desired, the open sides of the barrow, Tvhlch 
permit easy dumping of a load* can be 
closed by means of Improvised side pieces* 
triangular in shape. These are held in po- 
sition by means of pins driven into their 
lower edges to fit small holes drilled 
through the staves. The pins may be heavy 
nails with the heads cut off. Although not 
neceSvSary^ the appearance of the barrow 
can be Improved considerably by applying 
a couple of coats of paint. 
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Dipping Coated Pictures in Ink 
Produces Reverse Silhouettes 




Pjctur&s in rcvtrae silhouette — the figure or sub- 
ject being white, and the background black or 
other color — are novel and interesting to make. The 
work is accomplished by first lightly outlining the 
picture with a soft-lead pencil after which show* 
card white, which is soluble in water, is applied to 
all portions that are to remain white, using a fine 
brush or both a brush and a pen. After this has 
dried, the card is dipped in a waterproof India ink 
or a wateiproof color, using a shallow tray just 
large enough to lake the card. By dipping the work, 
the background will be covered more uniformly 
than is generally possible by using a brush. When 
the background is dry, the showcard white is 
washed off under □ stream of cold water, leaving the 
outline sketch in shai'p printUke contrast. If any 
of the pencil lines can be seen, a soft sponge -type 
eraser is used tq remove them after the card has 
dried from the water bath* 




OPENEft 
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Bottle Opener Serves as Rug Needle 

A needle for weaving rag 
or rope rugs can be made 
from a bottle opener of the 
type shown. The proiect- 
ing hook to slip under rims 
of tin cans is hainmered 
down fiuah. The rag or rope 
is inserted through the hole 
originally provided as a 
means of hanging the tool 
on a nail. 



Colorful Beach Sandols 
of Wood, Canvas 
and Raffia 

Initialed nr appropriately mon* 
ogrammed, a pau' of these novel 
sandals will personalize your 
beach wardrobe. Of the three 
styles given on the opposite page, 
the open- toe style shown in Fig. 1 
is the simplest to make. It has a 
wooden sole, an upper of brightly 
striped a\\i:iing material, and is 
smartly studded at the toe with 
ornamental tacks. Individual sole 
patterns can be had by outlining 
the foot on paper and cutting the 
wood accordingly. First the edges 
of the canvas should be overcast 
with strong linen thread. Then 
each end is creased and folded un^ 
der for tacking to the sole with 
large- head upholstery tacks. To 
hold the sandal to the foot, a long 
strap is provided, this being 
crossed behind the heel, brought 
around and passed through a 
buckle in front. The strap is fas- 
tened with tack^ 1-in. apart, Fig. 2* 

The soles of the sandals shown 
in Figs. 3 and S are formed of 
in. braids of natural*cobred raffia. 
This is done by sewing the braided 
strands temporarily to heavy 
wrapping paper within the outline 
of the sole pattern. Starting at the 
center of the pattern, the braid is 
coiled around and around in rows, 
each adjoining row being stitched 
to the preceding one. When Ihe 
sole area of the pattern has been 
filled in^ the outer edge Is overcast 
with raMa and the paper is peeled 
off the bottom. 

Choice of two styles of uppers 
for the braided soles is given in 
Figs* 3 and 4. One makes use of 
net filet material through which 
colored raffia is interwoven in a 
^agonal pattern such as shov.Ti, or 
with initials or monogram. The 
toe piece shoi^m in Fig. 4 is like- 
wise woven over a piece of mesh 
material having about 14 squares 
per inch. Here, the edges are over- 
cast first, then you weave the rec^ 
tangular portion of the patterut 
starting with the outer border. 
After thist the diagonal strips ai^e 
marked with pencil and filled in 
with the colors indicated. The toe 
piece is sewed to the sole and ties 
of braided raffia are attached 2 in. 
fr om the heel 



110 



POPULAJR MECHANICS 




/ ,,, 



1 

Si " vJOClp/j 



CLOIH 






BEACH 

SANDALS 



|rimiiiiK]EjiHi*j 



A--&LACK a-PIHK C- ftfD D-CRffN 
l-MATURAL F-&LUE C-VIOLET 



SEPTEMBER, 1343 



111 




Heel Used as a Steering Fulcrum 
On Child's Coaster Wagon 




nAfter a child had been injured on the 
steel “ ■ attached to the front of his coast- 

er to serve as a steering fulcrum for the 
handler father replaced it with a 

notched rubber heel. The rubber is stiff 
enough to serve the same purpose as the 
metal fulcrum but does not offer the same 
opportunity for injuring the driver- 

Preventing Corrosion on Posts 
Of Car Storage Battery 

If the posts and terminals of your storage 
battery have s. tendency to corrode badly, 
apply a mbeture of baking soda and gear 
or cup grease mixed in the proportion of 
one- third soda and two-thirds grease* 
Keep a good coating of the mixture on the 
parts. Applicatiuns appUed once or twice 
a year^ or each time the battery terminals 
are removed will he sufficient. If connec- 
tions between the posts and terminals are 
not kept cleanr a resistance to the passage 
of current is set up, and motor operation is 
impaired, especially during cold weather. 

Selecting Trees for Planting 
In Narrow Places 

When selecting 
a tree for trans- 
planting to a loca- 
tion where the 
roots will be un- 
ahle to spread 
over a large area^ 
choose one that 
has been trans- 
planted from two 
to four times pre- 
viously. Such a 



tree will have developed a compact and 
strong root system, enabling it to a^^pt 
itself to restrieted quarters more readily 
than one with widely spaced roots, 

— J. Modroch, Danbury, Conn. 

Corrosive Acids Filtered Safely 
Through Glass Wool 

Where it is nec- 
essary to strain 
dirt or sediment 
from corrosive 
acids^ a small 
piece of glass wool 
will serve as a sat- 
isfactory filter. In 
case a funnel is 
used to facilitate 
pouring such acids 
into bottles at the 
same time, it's a good idea to attach the 
wool to the end of a glass stirring rod with 
copper wire so that it can be inserted or 
removed from the funnel easily. 

Fountain Pen * Irons Out^ Creases 
In Carbon Paper 

It is not neces-- 
sary to discard a 
good sheet of car- 
bon paper simply 
because it has 
been creased 
when wrinkled 
between two or 
more sheets in a 
typewriter. All 
you need to do is 
place the paper, 
carbon side up, on 
a smooth surface and “iron out” the creases 
with the blunt end of a fountain pen. 

Leal Trap in Downspout CHeaned 
Without Climbing to Roof 

To get away 
from the necessity 
of using a ladder 
to clean the screen 
on my downspout^ 
which leads to a 
cistern^ I fitted the 
spout with a wire 
trap basket at 
ground level. This 
was installed by 
cutting a section 
from the down- 
spout and di-opping the basket in place, 
after which an over&iw sleeve was bent 
and used to connect the spout. 

— George B, Grimm, Flushing, N. Y* 
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On furniture fitted with prefabricated 
cane webbing — not the hand ^ woven can- 
ing — it is sometimes necessary to replace 
the webbing, which may seem quite a dif* 
ficult job, but is really quite simple if the 
cane spline that holds the old webbing in 
place is removed properly. Usually this 
can be dune by softening the glue wdth 
water. With a V-shaped chisel cut a groove 
in the surface of the spline, Fig. 1^ to re- 
tain water, which js applied and left to 
soak overnight. It is best to have the 
spline in a horizontal position so that the 
water will not run out of the V-cuts. Wa- 
ter may have to be applied several times 
before it has soaked through and softened 
the glue, aUowing no time between appli- 
cations for the spline to dry out. When 
ready to remove the spline, pick it up at 
the end with a sharp-pointed tool and then 
pull it out^ after which the webbing comes 
out easily. A new piece of webbing^ which 
is available in four different sizes of weaV" 
ing, can be obtained from upholstering- 
supply houses. To match the old webbing, 
send a piece along with your order. The 
new piece must be soaked in vvater for an 
hour or so before using it so that when it 
dries and shrinks after installing, it will 
be drum tight. Also, soaking is necessary 
to permit bending the edges into the 
groove, which can be done by means of a 
piece of heavy wdre shaped as shown in 
Fig. 2. After pressing the edges into the 
grooves, so that the webbing is reasonably 
taut, glue is applied to a new reed spline. 



ofatained at the same time you get the web- 
bing. These come in various widths, so be 
sure to dupheate the old one. You W'ill no-^ 
tice that it is tapered. After applying a 
sufficient amount of glue, the narrow edge 
of the spline is tapped into the groove over 
the ivebbing as shown in Pig. 4. A smaU 
block to take the hammer blows as in Fig. 
3, will prevent marring the spline. The 
ends should be mitered at the corners so 
that they will butt together snugly. After 
the glue has dried, you cut off the ragged 
edge of the webbing on one edge of the 
spline with a sharp knife, as in Fig. 5. 
lATien the webbing has dried out thorough- 
ly p ean proceed with finishing. 



ewhen using pine cones and branches of 
trees for indoor decorating, they can be 
painted white easily with liquid shoe 
cleaner, which gives them an attractive 
dull finish that dries rapidly. 
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Pegless Sun Tent Erected Easily 
In Yard for Children 




SritRf-KJINTEtJ 
STAKES IN 

riEAAS ^ 



To avoid any possibility of a small child 
being injured by falling over pegs used to 
support a play sun tent* sUtch hems in the 
ends of the cloth to receive four pointed 
sticks so that the tent may be erected as 
shown*. The absence of both center poles 
and pegs makes such a tent e^ecially suit- 
able for small children. It is easy to erect 
or take down^ and takes very little space 
when rolled for storage. 

Ice Pick Opens Ice-Cream Carton 

The next time 
you have to re- 
move the cover 
fi'om a cylindrical 
cardboard carton 
of ice c^eaITl^ and 
it is dtETicult to slip 
off, tiy the follow^ 
ingi Just insert an 
ice pick through 
the cover as indi- 
cated and pry up- 
ward. This wiU force the cover off the con- 
taitior neatly and with very little effort. 




Wall Shelves Are Hung Neady 
By Concealed Brackets 



After complet- 
ing several wall 
shelves and 
searching without 
success for ready- 
made hardware to 
hang them so that 
nads would not 
shoWy I used the 
arrangement indi- 
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cated. This involves I'ceessing the back 
edges of the shelves to receive drilled met- 
al plates with tapered openings in the cen- 
ter to accommodate nails on which the 
shelves are hung. N'ote that each side must 
be mortised behind the slot in the plate 
to provide room for the nail heads. 

— ^P. J. Moulds, Ottawa, Ont., Can. 

Serrated Can Covers Tile Vent 
During Cold Weather 

Where farm 
buildings are con- 
$truc:ted without a 
basement and tile 
vents are provided 
in foundations to 
prevent dampness 
and rotting of 
floorSp it is often 
advisable to fit 
covers over the 
vents to dose them in extremely cold 
weatherp In one ease, a farmer found that 
serrated tin cans were ideal for this pur- 
pose as they can be adju3ted quickly to 
provide ventilation when necessary. 



Cellulose Tape Prevents Breaks 
In Lamp-Cord Insulation 




Breaks in the insulation of a lamp cord 
due to bend^ where it hangs over the edge 
of a table or is suspended from a wall out- 
let, can be prevented by wrapping the 
cord at these points with cellmose tape* 
This stiffens the cord in much the same 
way that a spring stiffens the hose of a 
sprayer or other similar appliance. 



CTo remove oil and water from the bottom 
of a motorboat, toss in a Uberal amount of 
sawdust to soak up the oil and water^ after 
which the sawdust can be scooped out with 
a trowel or other suitable tool. 
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Make ^au/i oitm 

PELORUS 



By W. E. Phillips 



A ccurate enough for 

nse on small this 

pelorus can be built at neg- 
Ugible cost. With it you can 
measure angles in a hori- 
zontal plane off the ship^s 
headr an example of its 
u&e^ assume that an object 
is sighted through the pe- 
lorus+ and the ship^s com- 
pass is read at the same 
time hy the helmsman. If 
the pelorus reads 47 degrees 
to starboard^ and the ship is 
on a course of 61 degi^ees^ 
the object bears the total of 
the two readings^ or 108 de- 
grees per ship^s compass. If 
ffie object was sighted to porf^ and the 
reading w'as 304 degrees, you would sub- 
tract this reading from 360 degrees, and the 
difference (56 degrees) less the course of 
the ship’s head (61 degrees) would show 
that the bearing of the object was 5 degrees 
per ship^s compass. 

Brass is best for all the working parts, 
although^ if difficulty is had in obtaining 
pieces large enough for the sub-dial and 
gimbal, these two parts can be turned of 
hai'd-pi'essed board. Avoid using steeh as 
it may influence the ship’s compass during 
the process of springing ship, and thereby 
make the results less accurate. The size of 
the parts depends on the size of the com- 
pass card used. The larger this is the more 



METAL 
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accurate the pelorus will be. Tiio one 
shown in Fig. 1 has a 6% -in. dia- card and 
a pendulum of the size given in Fig. 2. An 
etched dial of metal is preferred^ but in 
case you cannot obtain one, the pattern, 
shown in Fig. 4 can be photographed and 
then enlarged on glossy paper to whatever 
size you \vant, after which it can be glued 
to a sub dial. The drawling in Fig, 3 shows 
the order of assembly of the various parts. 



Homemode oovigotirig imtroment 
far toking ocevrota beoringi an 
smalf booli. Alio useful to 
error in ship'i compQii. Heavy pen- 
dulum weight (caeps unit steody 
ond sighiing vcinei in line with eye 



rsioT 



Thfl pholo obove showi ike pel^rui uted Xn p iailbooT, JIib 
peleruft baing placed sv*n wilh the edga ef ihe EabprVi. 
which is tquurv with lha forenand^ft line of ih* bonl 
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H-«r« pitlotiti kt bf-ing iiied on a imetef boBY. 
In this ciii* th? bpv h ciEig^ed with thiA front odga 
of tho chort tobloj which it af right angIvE to 
iha forfr^fkd-oFt^ oi- lubbor lino of iKt ihJ^ 



Two pinSp which pivot the £ub-dial 

inside the glmbal ving, are soldered to the 
underside to extend beyond the edge at 
points 0 degrees and 180 degrees on the 
dial. Likewise, the gimbal ring is fitted 
with pins located at points 90 degrees and 
270 degrees^ or at exact right an^es to Uie 
sub-dial pins. The accuracy of the instru- 
ment depends on the care used in locating 
the pins exactly. If they are not diamet- 
rically opposite each other at the points 
specifiedp the dial will not balance and xviU 
float with a permanent list. It should swing 
freely. The sub- dial ping are carried in 
small V-shaped bearings soldered to the 
underside of the gimbal ring> while the 
bearings that carry the gimbal-ring pins 
consist of right- angle hangers having small 
pieces of tubing soldered to them. A clear- 
ance- of in. ig about right between the 
dial and the gimbal ring, while about ^ in. 
should be allowed betwoen the ring and 
the box in which it is installed. 

The sighting vane comes next. This con- 
sists of a %-in. brass strip bent to a U- 
shape and having a pointer soldered to each 
end as shown. The pointers should extend 
just to the row of graduation marks on the 
compass card and should be bent down- 
ward slightly to just dear it when the vane 
is rotated. Both the sighting hole and the 
V-notch directly above it must be in exact 
alignment with the pointer at one end. 
Likewise the fine wure soldered across the 
slot in the opposite side must be in line 
with the pointer below it. Tl^e two-part 
screw, which holds the vane to the dial and 
the dial to the pendulum, is provided with 
knurled edges to permit tightening with 



the Angers^ and a shoulder is cut on the 
underside of each part. Note that the hole 
in the sub-dial is drilled to fit the screw 
shank, while the one in the paper dial is 
cut to fit the shoulder of the screw. The 
top part of the screw should be tightened 
sufficiently to allow the vane to be turned 
easily^ but without excessive play. The 
attaching hole in the vane should fit the 
shoulder on the underside of the top screw^ 

The box in which the pelorus is mounted 
should be deep enough to allow m %-in. 
clearance for the pendulum. The top half, 
or cover, is made exactly like the bottom 
half, and both are held together with a 
couple of flat hooks of the type shown. 
Note that pins are provided in the edge of 
the cover to keep the two parts of the case 
in alignnienl The gimbal bearings are 
mounted in the exact center of opposite 
sides of the box with a single screw. 

As an aid to setting the compass dial, 
scribe a fine line across the gimbal ring at 
Q, ISO and 270 degrees, which will in- 
dicate the center lines of the bearing pins. 
Normally^ the dial %vill be set to these lines, 
which will correspond to the lubber lines 
of the ship^s compass. For some purposes, 
such as vL^hen swinging ship to Correct the 
compass, It is desirable to preset the pe- 
lorus to a definite course and then read 
the bearing of an object when the ship is 
on that course. To preget it, loosen the dial 
screw^ rotating the dial to the desired head- 
ing, taking the gage from the lubber line 
scribed on the gimbal ringj and then re« 
tightening the screw- Bearings taken with 
the pelorus set in this way, correspond to 
dii'ect readings of the compass itself. 
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Portable Shoe Rack Takes Little Closet Space 




SHELVES SCREWED 
fROM 



MTAIL OF 
SHELf 



STOCK 

THROUGHOilT 



65"^ BtVIl 



&NELF EDGE - 10 SECrD. 



SLANT 



BRACKET 



iBOnOM ^HtlF EDGE - 7 HEOD. 



Here is a .pimple shoe rack dial ' ‘J 

takes little space tknd is moved about T iS 

easily- Built enlh'ely of in. stocliT 

the rack has a depth of 0^2 in. and imSK^r ' ' 1'*^ 

can be made any leasonable height ^ I'i x 0'i^ 
desired. The back is cut in one 

piece^ and the shelves are attached with screws driven from underneath. Finishing 
flat-head screws. Each shelf is braced with nails are used to attach the sides to the 
a bracket located inconspicuously under shelves, Kotice that the bottom shelf also 
it, and the strip over which the shoe heels serves as a base for the rack and has deep- 
are hooked is attached with brads or with er sides than the other t^helves. 
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Colored Pinwheels in Your Garden Scare the Birds Away 




flEC CELlUt^tD or* 
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If birds are damaging your vegetable 
garden, try using a number of pinwheels 
mounted on stakes set in the garden. 
Movement of the wheels plus the noise 
they make has been found highly effective 
in scaring avray birds. Use several rows of 
the wheels and stagger them in the rows. 
You can make the w'heels by cutting 
sciuares of celluloid or stiff, waterproof 
paper as showTi in the lower detail. Glass- 
headed pins or thin nails pushed through 
the wheels and into the stakes wiU serve 
as axles^ and small beads between the 
wheels and stakes act as thrust bearings. 



CIn selecting plans to build a chest or 
bookcase^ it*^;s a good Idea to keep in mind 
that any piece of furniture having 5 or 6 
In, of open space under it will provide room 
for a broom or dust mop to be used. 



SEPTEMBER, 1§43 



in 




Envelopes and Index Cards Typed 
At the Same Time 

CARBON PAPER 
■ INCfX 



assembled a chute that can be carried on 
his truck at all times. This was done by 
hinging a portion of the rear endgate so 
that it dropped down to form a ramp, after 
which detachable sides were built to fit the 
ramp; stake pockets being used to hold 
them in place, When not in use^ the sides 
are carried under the truck bed. 



Studs Toen^ lied Without Slipping 

One home own- 
er, in constructing 
the framework of 
a small building, 
experienced some 
difficulty in hold- 
ing the studs in 
position while toe- 
nailing them. To 
overcome this 
trouble, he merely 
drove the side of a spike head into the 
pLatCp which provided a temporary stop to 
prevent the studs from slipping. When ac- 
tually toenaUing these pieces, the spike 
was held with the fingers or foot, depend- 
ing upon the position most convenient 




In offices where both envelopes and in- 
dex cards are typed, much time and work 
can be saved by using the illustrated meth- 
od, which permits both of them to be typed 
at the same time. To do this, insert into 
the envelope the index card and a piece of 
carbon paper of the same size, as shov™. 
Then type the envelope in the regular way 
and the carbon will make an imprint on 
the card, thus saving ong typing operation. 



Portable Loading Chute on Truck 
Uses Endgate for Ramp 

Time wasted in looking for a suitable 
place to load livestock on farms where 
regular chutes are not available is elimi- 
nated entirely by oiie truck driver who 




Crimped Safety Pin Holds Pencil 
In Carpenter’s Pocket 

To avoid loss of 
his pencil from his 
overall pocket, 
one Carpenter 
crimped a safety 
pin so that the flat 
pencil would fit 
snugly in it when 
closed. The pin 
was attached to 
the fabric just 
above pencil 
pocketj so that the 
pencil could be in- 
serted or With- 
drawn easilyi 

Beeswax Holds Small Fishhooks 
In Empty Match Book 

A handy and 
safe way of carry- 
ing small fish- 
hooks in your 
pocket is to keep 
them in an empty 
match book. To do 
this, stick a small 
Wad of beeswax 
inside of the match 
book as indicated, 
frien insert the barbed ends of the hooks 
into the Wax and close the cover. 





118 



POPULAR MECHANICS 




Wooden Swords Shoot Rings in Unusual Game 




Shooting and catching celluloid or plas- 
tic harness rings with amazing speed over 
distances up to 100 ft., each player of this 
novel game uses a couple of wooden 
“swords/' holding one in each hand. When 
two persons ore playing, one ring is uscdp 
but when there ai^e Ihree qr more players^ 
two or three rings can be used, depending 
on the players' ability to keep them in the 
air. Two persons learning the game take 
positions facing each other, about 2S to 75 
ft, apart. The game is started by dropping 
the ring on the ground at the shooter*s feet^ 
after vrhith he places the points of both 
swords inside the ring. Then, by simply 
crossing the swords, keeping the tips inside 
the ring^ it wull slide up the blades towai-d 
ihe hilts. The ring is shot by reversing this 
process — pulling the handles of the crlss- 
ciXNSsed swords apart quickly as show^ in 
the photo^ forcing the ring off the tips. 

For best results in shooting the ring^ the 
following technique should be observed? 
With the ring over the criss-cix>ssed swords 
near their hilts, hold the right hand sword 
over the left-hand sword, spreading them 
apart up and down as much as possible 
within the limits of the ring. Next, take 
aim so that one sword points toward one 
side of the opponent and the second to^vard 
the other side. Then, with a quick spread- 
ing movement of the arms, in a horizontal 



plane, force the swords apart^ which shoots 
the ring. Spreading of the arms must be 
done as smoothly and as uniformly as pos- 
slblcj always keeping the swords apai^t up 
and down as this causes the ring to rotate 
while traveling through the air, with the 
opening towaid the opponent so he can 
impale it. More '"puli’* on one sword than 
on the other will cause the ring to go off 
at an angle^ Alsu, if the swords are not 
held apart up and down as much as possi- 
ble while uncrossing them, the ring will 
not rotate but will wobble toward either 
side so that it cannot be caught easily. 

Beginners should start with a large ring 
such as a crossover ring for a double har- 
ness, but after some skill is acquired, a 
smaller ring will be found most satisfac- 
tory. Catching it requires no rules and de- 
pends entii'eiy on the skill developed. 
Scoring may be done by counting a catch 
only when the Opponent also catches the 
ring on the return shot. This method pre-^ 
vents a player from scoring a catch and 
then returning the ring out of the oppo- 
nent's reach to prevent him from scoring. 

The swords may be made from %.-in. 
maple dowels, tapered to about Va in, at 
the lips, and set into comfortable handles. 
The surfaces of the sword.s should be ta- 
pered evenly^ sanded smooth and waxed, 
— W. J. Daggers^ Snyder, N, Y. 
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increased proportionately. For color-sepa-^ 
ration work+ the timer is also of special 
value^ although any photo^apher will find 
it a great convenience in his daily work as 
it eliminates inaccurate counting and per- 
mits him to attend to other detaib in the 
darkroom while a print is being exposed. 
The timer is designed to operate on 115- 
volt, alternating current and will control 
a lamp or electrical appliance that does not 
exceed a consumplJon of 2S0 watts. Being 
small in size, it may be housed in a cabinet 
or set on a shelf near the enlarger or print- 
er^ although it may be incorporated with 
a printer or with a safe lamp. 

In usQj the timer is pluggra into a con« 
venient outlet^ and th^ enlarger or printer 
is connected to the timer. After these con- 
nections have been madcj you can throw 
in switch No. 1, which lights the lubes and 
also the lamp of the enlarger or printer. 
As soon as the tubes have been warmed 
the lamp in the enlarger or printer will 
go off automatically provided it is not kept 
on by switch No^ 2, which is used only to 
turn on the enlarger Or printer lamp while 
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By Arthur K Rattray 

GREAT value to any photographer 
for controUing the lime of exposing 
prints* when using either an enlarger or 
a contact printer, this automatic electronic 
timer gives accurate control between 1.5 
and 61.5 seconds. Its gieatest usefulness 
Iie$ in exact timing of large numbers of 
duplicate prints* in which case printing 
lime can be cut detvn to a minimum if the 
illumination in the enlarger or printer b 
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printer. Timtng of print! can be varied 
within Fracliian» of lacands fram a 1 . 5 - ta 
£ 1 . 5 -$e{ 0 mf o^paturo. Sovet vpluablo lime 
when making large number! af duplicole 
prinl'!j and aidi m cnlar-i^parariaii wark 



focusing and arranging negatives or paper. 
Adjustment of the timing period is made by 
means of two variable controlsp one cen- 
tered on a paper dial and the other (switch 
No. 3) centered, over a disk numbered from 
I to 12. These two controls work in con- 
junction with each other. When switch 
No. 3 is set in position 1^ you get any varia- 
tion of timing between 1.5 and 6.S seconds. 
When switch No. 3 Is advanced to position 
2p the time period ranges from 6.5 to 11.5 
seconds^ etc. Position references on the 



dial refer to positions of switch No. 3. As- 
suming that you wish a tLmmg period of 
3,5 seconds, you put the pointer of the dial 
halfway between 3 and 4, and set switch 
No* 3 on position 1. Then you press the 
button, which turns on the enlarger or 
printer lamp for exactly 3.S seconds, Sim- 
ilarly, suppose you wish a timing period of 
22 seconds, you set the dial pointer toward 
22p right on the line, and switch No, 3 in 
position 5, before pressing the push button. 
When finished using the timer, turn off 
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toggle switch No. 1, assuming that toggle switch 
No. 2 (used only for focusing^ etc.), is off. 

The cost of parts needed to build the timer did 
not exceed $10 at the time this article was pre- 
pared. T’wo 60- watt Mazda lamps provide the 
necessBi^ voltage drop to light the heaters of the 
No. 37 and No. 38 tubes. A large tin can houses 
the lamps so that the unit can be used safely in 
the darkroom. I£ the timer is incorporated with 
a safe Ught^ the tw'o lamps can be us^ for illumi- 
nation in the safe lights If the timer is put in a 
cabinet, you may dispense with the tin-can light 
shield, but if it is incoi^ratcd in a printer, you 
use either the light shield or install a partition 
between the timer unit and the printer lamp to 
pi'cvent accidental spoilage of paper. Three 1- 
mfd.^ 200 or 400- volt tubular paper condensers of 
good quality are used in conjunction with a re-^ 
sistance of 6 megohms to make up the timing 
discharge circuit of 61.5 jseconds. If the eleven 
5D0t0fl0-ohm resistors, R;i to Ria are of close tol- 
erance, yom- dial will line up like the one of 
the writer; if noh your calibration may look 
slightly different. It will be only a coincidence if 
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your dial turns out to be a dupli- 
cate of the one shown. Be sure to 
lise a lineai^- taper j 500,000-ohm 
volume -conti'ol resistor j R 2 , or the 
dial reading win be bunched at 
one end of the dial To prevent 
relay chatter^ a 10^ 12 or 16-mfd.+ 

ISO- volt electrolytic condenger is 
placed across the winding. The re- 
lay, of the plate-curront type, has 
a coil resistance of about 2,5iHS 
ohms and actuates a smgle-pole, 
double- throw switch. As this is 
the only Item that may be haid to 
get, you might have to improvise 
one from a low- voltage relay hav- 
ing a s-p.d.t. switch and a I'omov- 
able solenoid. Unwind the heavy 
wire and rewind with fine wire about No, 
40-ga.^ which you can salvage from an old 
3-to-l audio transfoi'mer. Wind the wire 
closely and as full as possible. 

The relay windings are in the plate cir- 
cuit of tlie No. 3S tube^ which, when heat- 
ed up^ draws plate current and closes the 
relays. Then the rectifier circuit of the 
No. 37 tube is completed, and the unit Is 
ready for operation. During the warm-up 
period, the enlarger or printer lamp will 
light but as soon as tho initial warm-up 
period is complete^ it will go out automat- 
ically. When the pash-button switch is 
pres$ed, the i^ectified voltage horn the No, 
37 tube charges the three paralleled 1-mfd. 
condensers. This puts a high negative bias 
on the control grid of the No. 3S tube, re- 
ducing its plate current immediately to the 
pdinl where the relay drops out. The time 
required for the plate current to build up 
again to the point where the relay is actu- 
atedj is the timing period of printing, which 



vaiies according to the amount of resist- 
ance shorted across the condensers. A high 
resistance causes a long time period, and 
vice versa. Besistance Ri should be incor- 
porated in your timer as shown, or damage 
will be caused to the No, 37 tube. 

After you have built up your timer, you 
are ready to calibrate it. Place a piece of 
paper in position under the pointer of Ra, 
so that you can mark in pencil where the 
various seconds fall on your dial wdiLle 
operating the unit. By .successive and re- 
peated operations and markings you will 
gradually find out wHei-e the various sec-* 
ends come in on your dial scale. This is a 
somewhat tedious prated ure, but once ac- 
complished, it is very satisfying to know 
that from then on all you have to do is to 
select the time desired, press the push but- 
ton^ and the timing will be accurate. The 
writer used a large kitchen clock with a 
sweep second hand and had very little dif- 
ficulty in calibrating. 



Camera Case Steadied by Belt While Climbing or Hiking 




Hikers who like to take along their cam- 
era will welcome this suggestion to keep 
the camera case from swinging and bounc- 
ing around while they are traveling over 
rough ground, A leather loop is riveted to 
the back of tbe case emd the belt is slipped 
through it. This holds the case firmly, yet 
allows easy removal of the camera. 



Hold Films in Front of a Fan 
While Brushing Otf Dirt 

When a camel’s-bair brush is drawn 
across a negative to remove dust, static 
electricity may be created, which will di-aw 
a deposit of dust to the oppo&Lde ^tide of the 
film. I always brush negatives directly in 
front of an electric fan, which blows away 
this dust+ as well as that removed by the 
brush.— C. C. Caswell, Clartiida, la. 
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Movies Projected on the Ceiling 
Entertain Bedridden People 




Onq home-movie fan provides enjoy-^ 
merit for bedridden people by projecting 
his 16 mm, travel movies on tlie ceiling 
above their beds. To do this, he places a 
mirror at a 45® angle on a stand in front 
of the projector. The film is reversed in 
the projector that the mirror will reflect 
the image ‘*right side to*^ on the ceiling. 

Mailing Tube Used as Bellow^ 
On Homemade Enlarger 

An inexpensive and effieient bdlowa for 
a small homemade enlarger can be made 
from a mailing tube of the telescoping type 
which is fitted with metal ends. The lens 
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is mounted in one of the metal ends, the 
opposite end being cut off to the proper 
length and secured to the bottom of the 
light housing. The parts of these tubes 
usually fit together quite snugly^ making 
it possible to adjust the focus critically and 
causing it to ^^stay put ” Paint the inside 
of the mailing tube with flat black paint. 

Easy Way to Tighten Ball Clamp 
On Photographic Reflector 

After much use* 
the ball damp on 
a photogi'aphic re- 
flector often be- 
comes so worn 
that it will no 
longer hold se- 
curely even when 
tightened with the 
screw provided for 
this adjustment. 

To repair the clamp^ take it apart and 
lightly countersink Uie inner edges of the 
openings that clamp against the ball, using 
a rosehead countersink as shown. When 
reassembled the damp will again hold se- 
curely due to the isharp beveled edge. 



Midget Tripeui for Table Tops 
Is Assembled From Wood 




Made entirely of wood, this midget tri- 
pod is handy for taking table -top photos 
with a small camera. The cdreular top is 
made of plywood* to which the Vi -in, dowel 
legs are glued, A machine screw through 
the center hole holds the tUting head in 
plaee,^ — B, Birge* Rochester* Minn, 



([White vinegar may be used as a substi- 
tute for acetic acLd in a shortstop bath; use 
1 part of average-strength vinegar to 2 
parts of water, 
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Au/3C4iia^ 

SAW TAB LE 



/^WNERS of home workshops find that 
the tables of their circulm^ s£ 



saws often 



are too smaU to handle many jobs satis- 
factorily, especially when cutting large 
panels. Even the extensions provided by 
the saw manuEacturors do not greatly in- 
crease the capacity of the saws. If you have 
experienced this trouble^ the auxiliary 
table shown above will solve your prob- 
lem, The dimensions are tentative as they 
vary with different saw tables. The basic 
principle for all types of tables is to btiiid 
the framework of solid hardwood rails. 



spacing the second and third rails to fit 
snugly against the edges of the original 
saw table to which they are boiled as in- 
dica^^d in Fig+ 5. The position of the table 
on the saw is shown in Fig. 1, while an 
underside view showing the assembly of 
the frame and top is given in Fig, 4, The 
frame can be made any siae desired^ al- 
though the 24 by 40-in. size will handle 
most jobs encountered in the average home 
worktop. Tempered hard-pressed board 
is best for the top as it is slick when waxed^ 
enabling work to be pushed over it easily. 
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lgpr The DFi^in^l saw lence and The 
F r \ raib on which if slides ai-e not used^ 
I j Insteadj a new fence \s made of 
j I Iiaidwood as shown in Fig, 3. An 
' X 3" 1 eccentric cam lever provides instant 
( lockinj^ of the fence, and its Quick 
t j removal f r’om the top when desired. 
■ I Equally spaced lines across the ta- 
jL f ble top parLillel with the saw blade 
will serve to locate the position of 
the fence quickly, ^ls in Fig. 2^ and 
also sej’ve to check its accuracy. Tg 
accommodate the regular miter 
gauge, with an e.x tension on its face, slots 
are provided in the top directly over the 
frame pieces that aj-e bolted to the tahle^ 
Tlie slots can be made very smooth with 
floor wax. It is well lfi support the extend- 
€^d end of the lop with a leg that can be ad^ 
jilsled to different table elevations as shown 
ill Fig+ 'In The leg is binged tu tlic table. 
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HOW FRAME IE BOLTED 
TO Saw Table 



Oilcloth Protects Door From. Mechanic’s Greasy Clothes 



Mechanics and others who drive their 
Cars when wearing greasy clothes know 
that seat covers are only a partial solution 
to protecting the upholstery, as the driv- 
er’s knees still dome in contact with uphol- 
stery on doors. To protect these areas, sev- 
eral oilfield workers have placed bright- 
colored oilcloth over the upholstered doors 
immediately after purchasing a new car. 



Such covers are cut to exact size from pa- 
per patterns, which are first measured and 
marked with positions for door-latch han- 
dleSj window cranks, etc- In addition to 
being easy to clean, these covers also give 
the car an added touch of Cdlor^ especially 
if the material is chosen with an eye to- 
ward matchiiig the seat covers, 

— Raymond F, Waters, Hobbs, N. Mex. 
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Portable Drawing Box Is Handy in the Shop 




Portability, convenient storage space, a 
comfortable working angk^ a shelf to set 
pencils, ink and other instrometits within 
handy reach, and a clamp to hold paper, 
which eliminates the need of thumbtacks, 
arc some of the advantages of this combi- 
nation drawing board and cabinet. It con- 
sists of a standard drawing board lunged 
as shown to the shelf of the cabinet, which 
is made of ^4-in. stock* The bottom edges 



of the sides are rabbeted to take a panel of 
hard-pressed boaid, and a ^A-in. ledge is 
screwed to the lower edge of the drawing 
boai^d. Two machifie screws fitted with 
wing nuts hold a metal or hardwood paper 
damp. If desired, a handle can be attached 
to the narrow side to facilitate carrying, in 
which case a hook and eye should be pro- 
vided to keep the top closed. 

— H. F. Whittaker, Toronto, Can* 



Pistol-Type Handle for Hacksaw Where Space Is Limited 



Where space is not available to use a 
regular hacksaw frame, this pistol- type 
handle will be just the thing. It is jigsawed 




from a piece of hardwood, grooved on one 
side to take the blade and is fitted \vith a 
metal plate as indicated* Although the 
plate helps to hold the blade, the latter is 
locked in place by a small wood screw 
driven into the handle. If the teeth on one 
end become dull, a new cutting edge can 
be provided quickly by turning the blade 
end for end, although in this case the teeth 
will point toward the handle. 



Roofing Tar Warmed With Brict 

When patching 
a roof on cold days 
where the melted 
tar may cool and 
thicken quickly, 
one repairman 
puts a heated 
brick in an extra 
pail and sets the 
pail of tar inside it 
like a double- 
boiler cooking utensil. The handle of the 
extra pail is pulled up over the two so that 
they rnay be carried as one container. 
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one with a pair of whe^p attached by 
rnounting them on an axle pivoted in the 
center of the trough end. In this position, 
the wheels tilt automatically and lend to 
keep the trough level on rolling ground. 
To compensate for additional height, the 
opposite end of the trough is raised by nail- 
ing on two stakes* 



Sand-FiUeci ^*Boots” on Ladder 
Keep It From Slipping 

Instead of drag- 



I 

./ 



ging around a 
large bag of sand 
upon which to rest 
the legs of his lad- 
der to prevent 
sUpping on wet or 
icy walks, one 
painter uses small 
bags of heavy can- 
V a s. These are 
partly filled with sand and are attached to 
the legs of the ladder by pieces of wire* 
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Tube Extension on Flashlight 
Permits Candling of Eggs 

An emergency 
light for testing 
eggs in an incu- 
bator or for can- 
dling them for 
sale, can be made 
by wrapping a 
strip of paper 
around the end of 
a flashlight. This 
should extend an 
inch or more above 
the lens. A strip of 
tape or a rubber 
band will hold the 
tube in place. 
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Ba.ll Bearings Cleaned Quickly 
With This Simple Jig 

In. order to clean 
ball bearing as- 
semblies quickly 
and easily, one ga- 
rage mechanic 
uses this washing 
device. It consists 
of a cylindrical 
container for the 
cleaning fluids In 
which is fitted a 
conical piece of 
light sheet metal having the inner surface 
covered with felt or leather riveted in 
place. This forms a support for almost any 



Step to Enter Rear End of Truck 
Made From Horseshoe 



To simplify the task of climbing into tho 
back of his truck, one farmer bolted a 
horseshoe to the top of the endgate as 
shovrTi. When the endgate is folded down, 
the horsCshpi;- provides a handy step for 
climbing into the ti'uck body* 

Portable Hog Trough on Wheels 
Is Self-Leveling 

Where hog-feeding grounds are changed 
often, the task of moving heavy Itoughs 
can be eased considerably by fitting each 
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size of bearing race, the larger 
ones lying near the top while 
smaller sizes stop farther down. 
The facing prevents the outer race 
from turning when the driving 
spindle is applied to the inner race, 
This spindle is a turned wood cone, 
likewise faced with cloth or leath- 
er, and has a %-irs. steel pin 
screwed into the large end so the 
assembly dan be used in the chuck 
of the drill press or breast drill. In 
use, the bearing to bo cleaned is 
dropped into the inverted cone of 
the container so that it is covered 
with cleaning fluid, and the driv-- 
ing spindle is held against the in- 
ner race. The outer race is held 
immovable while the inner one is 
rotated rapidly by the spindlen 
— W. C. Wilhite, Carlinyille, 111. 



Rope Slide Raises Hopper 
For Cleaning Hen House 

To hold swinging feed hoppers 
out of the way when cleaning the 
1)001*5 of hi5 poultry house^ or 
when scattering new litter, one 
pouUryman has them suspended 
from hooks in the ceiling by ad- 
justable tent-rope slides. These 

5 >ermit the hoppers to he raised or 
owered to any position desired in 
an instant. The adjustable slides 
can be made easily by drilling a 
hole for the rope in each end of a 
length of broomstick or dowel. 



Counter Hinged to Front of Store 
Folds Out of Way at Night 




(LCUNTtW FOlUIj CKlJWN 



Displaying a merchant’s wares, this outdoor 
counter is hinged to a window sill which enables 
it to he sT.vung dowm flat against the store front 
Tivhen not in use. The counter may be made in one 
piece if it is not too long, or it can be made in sepa- 
rate sections. Wooden legs provide stui'dy support^ 
hooks and screweyes keeping the legs in a vertical 
posilion. The legs are hing^ to the underside so. 
that they can be folded when the counter is let 
down. — Opie Read, Ji%, Chicago* 







Cotter Pins Hold Bandsaw Blade 
In Vise While Brazing Ends 

Instead of mak- 
ing up a special jig 
to hold the ends of 
broken bandsaw 
blades in perfect 
alignment while 
brazing, just slip a 
couple of large 
cotter pins over 
the blade and 
clamp them in a 
vise os shown. To 
protect vise jaws 
against excessive 

heat xrtinn the 
torch, a piece of 
asbestos paper can 
be held in place 
under the blade by forcing both cotter pins 
through the center of the paper before 
clamping them in the vise. 
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AGE BLOCKS, made of high-quality 
5 teel, arc either square or reotangtikr 
in shape and of varying thicknesse.-s. They 
are artificially seasoned or ^'aged/' and arc 
ground and lapped to such a 
high degree of surface smooth- 
ness and parallelism that a 
number of the finished blocks 
can be wrung together to hold 
fast as sho\vTi in Fig. 4, 

Relation of gage blocks and 
gages: Although they are the 
basis of standardization of 
measurements and hence the 
key to interchangeability of . 

parts, gage blocks themselves 
are not used to measure parts 
being machined in quantities 
but are Used only for checking the accu- 
racy of gages that are used for this purpose. 
Gages are checked with gage blocks not 
only at the lime that they are made^ but 
also during their period of use because they 
are subject to constant wear, for which 
frequent corrections must be made. The 
use of gages for making accurate measure- 
ments is more rehablej more convenient 
and faster than the use of micrometers. 

How gage blocks are made; If you are 
working in a machine shop or intend to do 
so, you are using or will use some type of 
gage. Therefore, a brief description of how 
gage blocks are made will prove profitable. 
Rooms in w'hich gage blocks are made must 



GAGES and 

By H. J. Chamberland 

be air-conditioned, with the tem- 
perature constantly held at 68 de- 
grees Fahr, The steel blanks from 
which the blocks are to be made, 
are cut in predetermined sizes and 
quantities. Then they are finish- 
ground on four edges but only 
rough-ground on the two opposite 
faces between which the distance 
is to be the measuring dimension- 
Next^ the blanks are heat-treated 
and seasoned to stabilize the steel 
so that any change in temperature 
will not affect their accuracy when 
used at the 68 -degree tempera- 
ture, at which they are finished. 
Seasoning or “aging'* of steel, 
which used to be a six-month 
process, is now done artificially in 
a few hours by repeatedly freezing 
and heating the parts. The freez- 
ing- and-heating cycles alternate 



(3) 

tft li ra«« blacks caastaliiLt ftC 
i blijcti fnHn a.IHI to 0. t<H» tpiEEua-l'PT. iT^CFP^-nf 
bs t<zi-bl3«aanf9ULH {O.OCHlilp 

4^ biwbs frqm 0.1014 4.U9 iDcliulff’, 

bjr Is. D.nii 

III hLoclu iTwa O.mQ Lo D.94B LEHcluBJve, fncnaakriB 
by flfly-thffimpdthf Jn- ((I.044J 
4 blHlu from 1 Id i in., lucrfdslnf hf X in. 

B — eoHibLimtiikQ far didi^nBtaa 1.431^ 
a. 4373 dimimsiPfv Tinted 
— i.lHS Irom P-blocfc fTcnjp 

1.33TQ 

fpoTi]. black trnUp 



1.3CH) 

-O.StiKl Frdiu ]&->falarfc fTvup 



t.mm 

— t].hh Tram 4-tsildcfe iraup 



O.HIMI 



130 



POPULAR MECHANICS 





PAeciiio^ umHi 

GAGE BLOCKS 



with several light grinding oper ations, the 
blank being dressed down gradually to 
within .001 in. of the finish size. 

Lapping of the blocks is done on a ma- 
chine as shown in Fig. Ij the blocks being 
held in rings that rest on the revolving 
table. The top circular memberp or lapping 
plate of the machine is charged with the 
finest lapping compound availablep and is 
gently lowered to barely contact the re- 
volving blocks momentarily. The blocks 
are reversed and transposed frequently 
between very short lapping contacts, and 
the actual time required to remove metal 
of a few millionths of an inch is only a 
matter of seconds. 

The vi^orking surfaces of gage blocks 
must be precisely flat and parallel. This is 
checked with an instrument that shows the 
amount of flatness eiror by means of Ught 
waves. With this instrument use is made 
of a monochromatic light such as Neon, 
and a ciuartz disk, the sui'face of which is 
finished to within tw'o -millionths of an 
inch- The pattern of the shadows denotes 
the amount of error in the flatness and 
parallelism. With another instrument, 
shown in Fig. 5^ an operator obtains the 
finish size from a set tested and approved 
by the U. S. Bureau of Standards. 

Using gage blocks; Gage blocks, a group 
of which are shown in Fig. 2, are made in 
sets varying in quantity to suit individual 



needs, A set commonly used conalsts of 
eighly-one blocks as described in detail A 
of Fig. 3. With the use of such a set it is 
possible to arrange a combination for any 
dimension from 0.1 in, to over 10 in.^ in 
steps of .001 in., and any dimension from 
0.2 in. to over 10 in., in steps of ,0001 in. 
When combining blocks to arrive at any 
pi'edetermined measurement, it is highly 
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important to use as few of the blocks as 
possible^ and to clean off all rugt-proofing^ 
dust, grease or other foreign matter before 
they are wrung together to produce the 
equivalent of a single block. Wringing is 
done by placing two blocks together and 
twisting them to obtain good contact. Then 
one block is slid partially off the other and 
is returned to a position of full engagement 
while pressing both blocks together. To 
take them apart again, the sliding motion 
is repeated. When selecting blocks to com- 
bine for a dimension which^ for exoxnplep 
is 1.4373 in., as shown in detail B of Fig. 3, 

you begin by using a block having the last 
right-hand figure, which in this case is 3. 
The proper blocks found in the group of 9 
blocks increasing by .0001 in., is 0-1003. 
Subtracting this from 1.4373^ you have a 
remainder of 1.3370. The next two right- 



hand figures can be eliminated by 
using the 0.l370-in. block from the 
49-block group* Subtracting 
0.1370 from the previous remain - 
der, you get 1.2000 in. as the re- 
maining tnoasurement stlU to be 
“filled^'" which you can do by using 
the 0^00-in. block from the 19- 
block group^ and the 1-in. block 
from the 4 -block groupi which 
reduces the total to zero. To prove 
the correctness of using these 
blocks just add them together to 
obtain a total of 1.4373. The rea- 
son that as few gage blocks as pos- 
sible should be used in any com- 
bination is that each gage block 
may have an allowable error of 
two to eight millionths of an inchp 
and the use of an unnecessary 
number of blocks may increase 
the amount of total error. 

Types of gages: There are many 
types of gages, each of which va- 
ries in design. Snap, plug^ and 
ring gages are in common Use. A 
typical assortment of snap gages 
is shown in Fig. 6, They are used 
to measure recesses, projectionsp 
distances between shoulders^ mul- 
tiple depths^ widths* etc. Most 
snap gages have a ^'go*^ and a “no 
go** section; “go” designating the 
correct dimension and the *"no go” 
indicating that if the part being 
measured penetrates, ^e part is 
undersize. Three shop-made snap 
gages are shown in Fig. 7; A and 
B are the “go^' and “no go*" sec- 
tions respectively. Fig. 8 shows a 
snap gage of different design^ be- 
ing ground .001 in. undersize on a 
tool-room surface grinder. Fig. 9 
shows a. frequent application, of 
gage blocks, namelyp to check snap 
gages while they are being mado. 



ADJUSTAfiLE CONTACTS 
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plug gage; these are made in large diam- 
eters, are coimter bored at each end to re- 
duce weight p are fitted to a threaded holder 
and arc reversible. When the size of the 
hole is reached, the plug penetrates freely 
without much friction on 30 to 90 percent 
of the periphery- B is a smaller standard 
single-end plug gage. It is fitted to a hex- 
agon-shaped handle or shank held with a 
SCS^eWp and is also reversible. C is a ^'pro- 
gressive^* or ‘'tolerance^* plug gage, the 
section beyond the undercut being over- 
size according to the tolerance permitted. 
The tool is not i-eversible, D is a standard 
double- end plug, the wider end is *'go" and 
the narrow end is *'no go,*^ The plugs are 
of different widths so that the user can 
dilTerentiatc between the two at a glance 
to avoid using the “no go” end first. This 
plug is reversible. E is a smaller double- 
end plug, called the “taperlock” style be- 
cause the siting memberiS have tapered 
shanks fitting the handle. This style of 
plug is not reversible. 



INTERNAL TAPER OHOE 



@ EXTERNAL TAPER OAGE 






In Fig. 11 four identical snap gages are be- 
ing lapped simultaneously. Spacing the 
gages as shown piovides essential support 
for the cast-iron lap. All gages are lapped 
to remove high spots that would soon be 
reduced by inilial wear. The snap gages 
already referred to are not adjustable. 
However, the one shown in Fig. 10 has con- 
tact points that can be adjusted to compen- 
sate for wear. Snap gages are often ma- 
chined in multiples to reduce cost; the 
procedure is to clamp the blanks together, 
then, drill, ream and mill the openings. 
After hardening theitit plugs are used to 
realign them for grinding and lapping in 
gangs. However, the final lapping is done 
individually on each one. 

To measure internal and external cylin- 
drical surfaces* plug and ring gages are 
used. Plug gages, five styles of w-hich are 
shown in Fig+ 12* are usekI to measure 
holes. Gage A is known as a single-end 
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Detail A of Fig. 13 shows a ring gage. 
These are made with holes ranging from 
14d to 4 in,j and are usually made with hubs 
as sho^m in detail B so that the edges of 
the holes will not be “beUmouthed’' when 
the gages are gmund and lapped. The hubs 
are ground off as a final step of manufac- 
turing. Details C and D of Fig. 13 show 
designs of a twin ring gage and a combina- 
tion ring-and-snap gage respectively. A 
low-cost internal gage, better known as a 
gage rod is shown in Fig. 14. It is used 
mostly for checking lai’ge holes. Note that 
its ends aie ^^hei-ically smaller in diam- 
eter than the diameter of the hole it is in- 
tended to measure. Figs, 1& and 16 show 
conventional taper-plug gageSr The one in 
Fig. IS is used to verify internal tapers, 
such as sleeves* machine spindles, etc., 
while the one shown in Fig, J6 is used for 
external tapers such as measuring shanks 
on drills^ reamers, etc. 

Sets of gage hlocb!; needed: The gage- 
block standaidimtion system consists of 
three grades of precision sets* First comes 
the laboratory set costing about $2,Q00p 
which is kept under lock and key and of- 
ten in a safe or fu^eproof vaultn It is accu- 
rate to within plus or minus two-milljmiths 
in.* is used only periodically to verify an- 
other set called the inspection, set, which is 
accurate to within plus or minus four- 
miUionths in. This one is used to check all 
measuring tools used for inspection and 
to check a third set of gage blocks known 
as a working set, which is accurate to with- 
in plus or minus eight- millionths in., and 
is considered tool-room equipment, It is 
customary to compare the inspection set 
with the laboratory set once monthly^ and 
the working set with the inspection set 
every week. Large plants need all three 
sets but a medium-size plant may get along 
with an inspection set costing about $1,000. 
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It is too risky to use only a working set 
unless outside means of domparison with a 
laboratory set are available from time to 
time. 

Methods of checking: Figs. 17 to 21 show 
how a number of tools are checked in reg- 
ular routine. Micrometers are checked 
frequently on a precision disk. Fig. 17, 
which in turn is checked periodically by 
comparing it to a gsge block of correspond- 
ing Fig. IS shovi's a bench-tjije snap 
gage being set with a two^ block combina- 
tion. Another inspection job is shown in 
Fig. 19, where a vernier height gage is be- 
ing set with blocks, the height gage being 
used to measure plug gages showm in the 
background. In Fig. 21 another method of 
checking a plug gage is shown. Parts M-M 
are parallels and are wrung onto gage 
block N. Fig. 20 shows how working gage 
blocks are med to cheek distance betw-een 
holes in which two plug gages are set. 

Laboratory gage blocks are seldom 
touched with fingers. They are removed and 
replaced in their case wuth padded tweez- 
ers to avoid finger marks. AH gage blocks 
should be kept in good condition by wiping 
them with a special cleaning compound 
after they have been used. 




Old Fence Posts Absorb Moisture 
From Stored Grain 



CEDAfi FENCE 

POSTS 

SPAIN 

A simple method of avoiding undue 
sweating and spoilage of stored grain that 
has an excessive moisture content is to 
place old cedar fence posts on end in the 
bin at the time of storing. Only untreated 
posts should be used, and these should be 
equally spaced In the bln about to 3 ft. 
apart each way. Where the depth of the 
grain is greater than the length of the 
posts, others are place<1 above the first tier 
of posts as the bin is filled. 



Dividing Board in Sidewalk Form 
Held Without Nailing 




For pouring a concrete $idewalkp one 
home owner assembled a dividing or end 
hoard for the forms, which could be held 
in place without stakes or nails. This was 
done easily by providing the board with a 
simple spring arrangement consisting of 
two sections cut from a wooden barrel 
stave and nailed to one side of the board as 
ahoi\Tip letting the ends project about 1 in. 
When bent, the stave sections fit snugly 
between the sides of the form and support 
the divider in any position desired. 

Rolled Newspapers Addressed 
In Sheet-Metal Handrest 

In newspfiper 
offices, where 
many copies of pa- 
pers are wrapped 
ready for mailing 
before being ad- 
dressed by handn 
this little device 
will prove a time 
and labor saver. 

It consists of a 
piece of sheet 
metal, bent as showm, to hold the wrapped 
paper securely so that the portion to be 
addressed will be flush with a flat paj t of 
the holder^ which serves as a handrest 
when writing. 




.([When using a surface grinder and you 
wish to remove only a thousandth or a 
half- thousandth of an inch, place a piece 
of cigai’ette paper on the work, and bring 
the wheel down gradually until it throws 
the paper off. Then, you are ready to make 
the cut accurately. 
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Pivoted Rod in the Shop Dustpan 
Catches Small Parts 




By pivoting a short length of rod in your 
shop dustparit screws and other small p^ts 
that are swept up will be retained in the 
pan when shying out dust and other for- 
eign matter. Bent to a wide IT-shapep 
each end of the rod is inserted into a hole 
drilled on each side of the dustpan near 
the lower edge. 



Probes Made From Heavy Wire 

Needing a num^ 
ber of sharp 
probes for labora- 
tory work, one 
workman made 
them from lengths 
0 f heavy steel 
wire^ which was 
cut into pieces to 
be twisted and 
sharpened as Indi- 
cated. Wrapping 
the wire around 
itself provides a convenient hand or finger 
grip for easy use of the probesi and elimi- 
nates the difficulty of obtaining wood han- 
dles and fitting the probes into them. 





Shaping Screwdriver Bits True 

A screwdriver 
blade that is off 
true even a little is 
not only an ag- 
gravation, but is 
likely to ruin the 
screw slot besides 
scHEW^ maiTing the sur- 
face alongside the 
screw head. To 



assure absolutely fiat and parallel plane:5 
on both sides of the bit when shaping it 
with a filep fasten it with the working end 
up in a vise so that its tong axis is lined up 
with the vise opening. In the other end of 
the vise grip a heavy nail or light bolt of 
the same thickness as the bit. Rest the for- 
ward end of your file lightly against this 
bolt as a guide while worl^g^ and you 
will produce a perfectly shaped bih 

— L. Schneider^ Clinton^ Mo. 



Staples Driven. Under Door Latch 
Prevent AnimaU Opening It 




HOOK- 

UTCM 



To keep calves 
and other animals 
from nosing open 
the hook latch of 
his granary door, 
one farmer drove 
several staples be- 
low it as indicated. 

The staples took 
cai'C of the prob- 
lem nicely and did 
not interfere with 
opening the latch with one's fingers in the 
regular way^ 




Sandbag on Implement Tongue 
Prevents Tangling of Lines 

Having a team of horses that frequently 
lowered their heads and permitt^ the 
driving lines to be caught under the end 
of an implement tongue, one farmer pre- 
vented this trouble by hanging a amaU 
sandbag on the tongue. The bag added 
veiy httle weight on the necks of the horses 
and did not interfere when the tongue was 
lowered to the ground after unhitching the 
team. 



WACMN 
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5iACKj 
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Inexpensive Milling Attachment for Your Lathe 







TAPPtfl 



aWEATlB 
a jH^TiPPLE 
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HOlL 



LOCKJHQ 

scetEw 



PJNNE& 



HU5T Be; 

SHAPE& T<i Fit LATHL UStO 



With this on the post uf 

your Jt\e la 1' turning lathe you can do majiiy 
types of light milling j□bs^ such as cutting 
kcywaySp spthio slots, etc. Almost any 
shop scrap box will yield suITicient mate- 
rial for making the attachment^ which is 
fitted to the lathe can-iage in place of the 
compound rest. Although the attachment 
shown was made to fit a particular type of 
lathe, it can be adapted to other types by 
shaping thq base to suit. To avoid loose- 
ness, which might cause the milUng cutter 



to diattcr against the ni 

all parts must bo / m 

filled accurately. This /f 

is especEally li Lie of the JH 

VC I'ti ca 1 guides or ways PF^ 

on which the iivork 
holder slides. They must fit tightly into 
the base in W'hich they are pinned, and 
they must be a snug, sliding fit through the 
holes in the work l^lder. Also, it is impor- 
tant that the threaded shaft be a good fit 
in the tapped hole of the holder. 



Cover Protects Instrument Panel Wtien Working in Car 



After accidentaUy breaking the glass 
faces of some of the instruments on the in- 
strument panel of a cai^ cm# mechanic made 
a cover to protect the instruments on fu-* 
ture jobs. It consisted of two pieces of 
heavy blanket cloth sewed together wdth 
screen wire between them. The wire adds 
stiffness to the cover so that it will hold 
any shape into which it must be bent to 
fit over various instrument panels. When 
made in the connect shapes, covers of this 
type also are handy for protecting other 
parts of a cai', such as windows and head- 
lights^ from accidental damage. 

— Opie Read, Jr., Chicago, 
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THE WOOD 

Whi^fj hcifFrt^ Into and grainij th& 
l«ridvney any bil ii lo follpw Iha 
grain, at shawm dt A. B ihswi ihai bor- 
ing frani both ends put& iht ^ro In- Evad- 
ing arror \n th* wor&l' po-s3tion-— al th* 
cantar of work. The tandency of the bil 
is to follow Itifl edga groin^ C, o^ in 
Olher wordi, the blr wjlf hove a lendenty 
to drift iQword fhe tides which iKow 
face groin.. Obviously^ sap wood, being 
softer thon heariwood. Will oauie the bit 
to drift, as shown of D. fteil rebuilt ara 
obtained in olenr wood with straight 
grairtj hut ony wood con be bored true 
with reaionoble core 



THE BIT BODY 

For bail tracking^ the bil body should 
ba of uniform dhometar m shown of A. 
Bits hoviog sjtoetsive bock toper, 6, have 
a decided tendency lo lead wilh the 
grain, C, when used in a fixed mochine 
setup. Various Stylsi of bit bodies are 
iho-wn in D To H. Double-flute and solid* 
cenler bitt commonly have axceisivo ba<Ji 
tajscr. Twist drills, IWiSt machine bill and 
hdlow augers have practicolly uniform 
diameler throughout and track well if 
started sfraighL Tha hoJIow ougar, 

II best for dsep holes os St carries out 
chips lh rough tis hollow c^enler 



THE BIT HEAD 

The popular extern ion lip ipgr bit^ A, 
is not O' gooid bit far deep holes bacause 
the Jong spurt act os rudders causing 
gram leading, BaPter results can bo ob- 
tained wilh this hi! by ihortening the 
lenglh of the spurs or grinding them off 
entiraly, oft#r which the bit frock x 
nicely but bores a rough hole. The dnu- 
hJe spur head, C, Is o good general type^ 
Oguolly suiloble for end or croxs-grpin 
boring. The flat lieod^ D, ii the best 
tracker in end groin^ but bores o rough 
hole. An ordinary twist drill tracks 
much belter with a blunt point, fhcm 
With D ihorp pointy E 



WORKING METHODS 

Bast method of drilling a deep hole ix to 
chuck the work Tn the loth* and rotate it 
ot xJow speed whiFa odvoncrng the bit 
from the tail stock, ax shown pt A. fl pic- 
tures p Wooden xtaody rest which can be 
used W a regular one is not ovailoble. 
An exceJIenl method of freehand boring, 
useful when the combir^ed bngth of work 
ond bft prohibits uso of tha tail stock, is 
shown pt Cr Thi* requires a siprting bole 
in the Work# bored with o short bit of 
the same diameter, A bit of uniform 
drameter is needed smee iho bil ilsalf 
Supports the free end of I ha work 



138 



POPULAR MECHANICS 











m 



THE two COMMON M|tHQP5 OF PRIUINOON |H^ lATM^; 
AfiOVE-Dflia^NG fROM HEaDSTOCK WiTH WORI^ STaIIONARV 
BEiOW-DRILVINO FflOM |aSL5i 10CK WITH R£VOtV|hlC 



Bc44Hf> DEEP HOLES ^ 



r^EEP HOLES are tho^ running from 
20 to 60 diameters in depth. These 
extreme depths are easily and accurately 
cut in any kind of %vood provided the prop- 
er type of bit is u-scd and reasonable care 
is exercised in making the machine setup. 
Straight tracking is of prime importance. 
It is obvious: that a bit will tend to follow 
the grain of the wood, as explained in Fig. 
1 on opposite page. Figs. 2 and 3 picture 
and explain the features of wood- boring 
bits which aggravate or correct the natural 
tendency of grain leading. 

From a study of the drawings and tcKt 
on the Opposite page, it will be apparent 
that one of the important features of the 
bit is uniform diameter throughout its 
length. Some types of wood bits have ex- 
cessive back taper (as much as in. in on 
S-in. twist and this type of bit invaj-iably 
drifts with the grain until one of it.^ edges 
is solidly supported by the wood, as showm 
in Fig^ 2-Ch A bit with excessive back 
taper never should be used in a fixed ma- 
chine setup, such as drilling fi-om the lathe 
taiktock, as shown in Fig. 4- A and in Fig. 6. 
A bit with excessive back taper can be 
used successfully in any machine setup 
where the work is not in a fixed position, 
such as drillit^g from the lathe headstocki 
as shown in Fig. 5, If proper attention is 
given to fi'e<iuently checking the accuracy 



of a hole by releasing the taiktock^ the 
work can b^ set over one way or the other 
to correct any grain -leading tendency ^ 

Boring from the lathe tailstock is un- 
doubtedly the most accurate method since 
the revolving work tends to follow the axis 
of the hit. Further assurance of correct 
tracking is obtained by selecting a bit with 
short spurs or spurs entirely behind the 
cutting lips. Extension spuis on a wood bit 
aie required only for cross-grain boring 
where an outlining cutter is essential to 
sever crosS'-grain fibers in the wood. When 
boring end grain, however, {and most deep 
holes are bored in end grain) the exten- 
sion spur is unnecessary and actually be- 
comes a detriment since it bums easily, 
becomes dull quickly, and unless it is razor 
sharp it tends to follow rather than cut 
through the hard ridge grain. 

A true start is important It is sound 
practice to use a shoil bit to start the hole 
since its shorter length and greater stiff- 
ness guarantees true tracking. Twist ma- 
chine bits make ideal starting bits. Fii'st 
choice for a deep-hole bit ij the hollow 
auger. This has a flat head with single 
cutting lip and is of uniform diameter 
throughout. The othei' bit styles shown in 
Figs. 2 and 3 are excellent pi'ovidcd the 
back taper is not excessive, and the head is 
double spur or flat cut. The ordinary twist 
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of the work+ the holding 
device shown in Figs. 7 and 
10 can be used to advan- 
tage. Fig. 8 pictures the 
conventional metliod of 
blocking up the work after 
drilling to the full length of 
the drill-press feed (usu- 
ally alx>ut 1 in.). Blocking 
up in this manner is sim- 
pler than raising the table 
ami also provides a base 
block when the bit breaks 
through. Fig. & illustrates 
the use of a wooden V- 
block in drilling from both 
ends of cylindi ical work. 
The groove of the vec must be aligned 
carefully with the a.'ds of the drill in order 
to obtain a true hole^ 

In all deep- hole drilling ^ slow feed 
should he used. Give the bit time to cut. 
It is always good practice to withdraw the 
bit entirely at frequent intciw'als to make 
certain that the hole is not clogged with 
chips. On important workp such as di-ill- 
ing a gun stock, frequent checking with a 
dowel slick inserted in the partiaUy drilled 
hole is a worthwhile precaution. 



Preventing Loss of Shop Badges 

Machine operators and others who are 
required to wear an identification badge 
while at work can guard against the loss 
of it by simply attaching the badge to a 
watch or key chain hooked in a buttonhole. 
With this aiTangement, an emergency fas- 
tener is provided to hold the badge in case 
the pin -type clasp becomes unhooked. 



MOP- T^IlE aNI> 
ALHSN HPLE WITH 
RdD 
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drill makes a fairly 
gf>[jd deep- hole, drill 
w hen ground to a 
very flat point, as 
shown in Fig. 3-F. 

The 60- degree point 
commonly recom- 
mended on twist 
drills for wood bor- 
ing is positively at 
fault for deep-hole 
boring as the sharp point tends to follow 
the grain rather than cut through it 
While the lathe provides the best setup 
for deep- hole boring, the drill press is also 
useful, particularly on work which is 
drilled from both ends. In making the set- 
vip for thiSj a hole is drilled in a block of 
woods Fig, 11. Then the drill table is Jow^ 
ered the required distance and the hole in 
the block is aligned with the chuck by using 
a metal rodt as shown in Fig, 12. Next, the 
work is drilled as deep as possible from 
one endj after which the first hole is lo- 
cated over a guide pin fitted in the wood 
blocks Fig. 13, to align the work for the 
second hole. If the ends of the work are 
true and square with the sides, this method 
shows good results. Where a deep but not 
a through hole must be bored in the end 
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Auto Set Suggestions 

IF YOU have stored your car for the du- 
^ rationp a good radio receiver probably 
Ls idle. These auto sets can be moved iti- 
doors and used to “pinch hif^" for home 
receivers that are temporarily out of order. 

They are also ideal for use on boats as they 
can be mounted in a locker, with flexible 
cable controls brought out to a convenient 
operating panel 

A simple bey^s room installation of a 
compact auto set having a separate speaker 
is illustrated in the sketch. The set, orig- 
inally designed for mounting under the 
instrument board of the car, is screwed to 
the underside of a small table and the 
speaker is placed above. The rod antenna 
is mounted on the wall by means of a 
bracket, and the leads are connected to the 
set in the usual manner. No change in the wiritig 
is necessary ^ but a suitable ground must be pro- 
vided to replace the car frame and body connee^ 
tions. As the 6- volt car battery is employed to 
operate the set, it may be placed under the table, 
in the handy wooden battery box detailed in 
Fig. 1. This is made of plywood soaked in 

paraffin to make it acid resistant. 

Fig. 2 shows an indoor hookup diagram which 
includes connections for a trickle charger if de- 
sired. Of course the storage battei'y should be 
kept well ehai ged^ and it is belter to use it 
than to leave it idle in the car. Connections 
are indicated for a separate power unit; 
however in most auto radios this power 
unit is built into the sob and in that case 
the 6- volt battery cable will connect di- 
rectly to the set. If the controls are cabled 
to a small dasb panel this panel can be 
removed and mounted at any convenient 
point on the operating table. 

The ground plate will offer the only 
problem in making the installation. A large 
sheet of metal under a carpet or rug will 
answer in an emergency. If the set is in- 
stalled in a ground floor room, the best 
solution for the problem is a sheet metal 
ground plate fastened to the flooi' joists in 
the basement as detailed in Fig. 2, 

Auto sets give excellent results in motor 
boats as they are well shielded and filtered 
thus eliminating the noi-scs usually en- 
countered with the electrical systems. 
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(jenenjal PaA^pode PRE“AMPLIFIER 



\ SSEMBLED from parts most of which were obtained 
from 3 . discarded tnidget receiver * this tiny audio ampli- 
fier was designed for trying out various types of homemade 
acoustic systems to aid civilian aircraft spotters. It aiso pro- 
vides an excellent pre- amplifier for home recording units 
that operate throu^ the audio stages of a radio receiver. 
These often require a pre-ampbfier to obtain the necessary 
boost to maJce good recordings on some of the small blanks 
that servicemen like to mail home. It also 
y supplies sufficient pre-amplificatioTi for 

T making group recordings of general room 



CMm 



making group recordings of general 
conversations for entertainment purposes. 

An ordinary type 37 tube is used as a 
rwtifieri and two 6SJ7GT tubes in a very 
high gain circuit. The schematic diagram 
appears in Fig, 1, and the simplified wiring 
diagram and parts specifications in Fig. 2. 
The volume control may be either a 1 or 2 
megohm audio taper type. Hum is prac- 
tically nil in the headphones at full volume 
when used as a sensitive hearing aid, A 
crystal cartridge taken from an inexpen- 
sive home tecarding crystal “mike^* was 
used for the microphone. This was taken 
apart carefully and the wires unsoldered 
quickly with as little heat as possible to 
' avoid damaging the crystal unit. When 
used as a pre-amplifier this mike is 
mounted on the chassis base by means 
of small metal brackets and clamps that 
grip the soft rubber ring around the 
mike as shown in photos B and C. If you 
have a pair of crystal headphones you 
can use one for the mike and the other 
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HEARING-AID UNIT 



fiber waste paper ba.sket, with the wood- 
cn chopping howl to act as a parabolic 
refleetDr, provides some directional Wm^iT^r 
properties and the camera tripod with 
the ''pair* and tilt-top head permits 
orientation to determine the direction 
of approach of aircraft. The mike is stis- 
pended by means of four rubber bands BH 
looped through small wire rings inserted 
in the rubber cushion I'ingp and these |KKb^I 
rubber bands are then brought out aHBjH 
iht'ough holes in the sides of the “horn"* 
to face the mike at the focal point about 
in. out from the center of the bowl 
as shown in Fig. 3. The microphone cord 
conducting wire is carefully soldered to p 
the insulated lug on the mike case, the & **^^*^v 
shield being connected to Lhe ground lug, ^ 

The plywood case shown in photo- A m . ^ 
was salvaged from discarded call system ik ( j 
and the plastic handle came from the ^ 

dime store. Detailed list R-3L6 is avail- 
able if desired, but there is no blueprint 
for this article. The case is 7 by 7 by 
4^/^ Ln.t however if the ballast lubes are ‘ 
substituted for the line cord resistor , as 
indicated in Fig. 1-A, a larger chassis and tabinei 
must be used tu keep them away from the crystal 
mike as sustained temperatures above 100 degrees 
will damage the crystal 
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Civilian War Emergency Radio Service System 





*' T^ElFEMSE Councils, particularly those 
in target arcas^ can now substantial- 
ly increase the effectiveness and flexibility 
of their defense forces through the War 
Emergency Radio Service/' (WERS) states 
OCD Director James M. Landi^^ The Of- 
fice of Civilian Defense recommends that 
every community take steps immediately 
to give itself this added protection in case 
of enemy attack or local catastrophe, 
WERS is a new system of two-way radio 
donrutumication for civilian defense in lo- 
cal areas. It can be set up only by specific 
authorization of the Federal Coimnunica- 
lions Commissionp and is open to radio 
amateurs and others who wish to serve 
their country. It is a rugged, home grown, 
highly adaptable system of greatest use 
before j during, and after an air raid or 
other emergency* 

The WERS system consists of numerous 
small short-wave transmitters and receiv- 
ers reporting to central stations. Photo A 
shows two civilian defense operators at a 
conti'ol center receiving reports from ci- 
vilian defense radio volunteers who are 
operating efficient homemade mobile and *‘walkie 
talkie” portable field e<iuipment of "junk box” con- 
struction, as shown in photos B and C- The FCC has 
assigned to WERS frequencies from 112 to 116 mega- 
cycles, and recommends that operations be planned 
for three bands of several channels each. This tri- 
part plan is dearly outlined in diagram Fig. 1 of the 
district warning area. The warning distiict control 
center relays to all local control centers. The net- 
work plan will require a subdivision of the 112-118 
Me. band into frequency channels 200 Kc. apart in or- 
der to elmimate interference betw^een networks. Each 
segment has its specific use; nominally they are (LD) 
local- district, (LF) local-fixed band, (LM) local- 
mobile and ivatkie-talkici and Civil Air Patrol band. 

OCP Inm Owij dlaBrain ImoKi A.n.H.h. 
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Guilty. . . or enoine negkect 

J 



finger of guilt pointa at the cor 
owner who tele cm automobUo engine 
wear unduly for lack of the proper care. 

Your oat ie a vital unit in our traae- 
pdrldtion By stem. Of course, tires and 
gasoline must be conserved, but serve 
tbaf engine, tool 

Halon rings are a mighty important 



factor in prolonging the life of your 
engine. At the first sign of ring wear, visit 
your motor service man cmd ask him to 
mstoll a Bet of HasJingB Steel-Vent piston 
rings, ^ey restore engine performcmee^ 
slop oil- pumping, save gasoline and 
check wear on cylinder walls. 

HftSrtNCS MAHUFACTURINC COMPANV, HASTINGS, MICH. 

HAitl.aqi Ml?. qI C>aBi.d«r 







til 



M m 




HASTINGS STEEL.VENT 
PISTON RINGS 

Tough * Gentle 

A 
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THEY LEFT BEHIND 




HARLEY- 

DAVIDSON 



MOTORCYCLES 



Industry's Mr* Fix-It 

(CpntpnueJ from page 37) 

termediate type of mold^ one that will 
stand up for several castings yet not cost 
the prohibitive sum of a metal mold. 

Two recont developments cause modest 
pride among the technicians. One is an 
induction-heat method of plating Un, 
which reciuLres only one- third to one-half 
as much tin as is used in hot-dipping steel 
sheets for tin cans. The metal to be tinned 
is electroplated with tiHj and the resulting 
'hills and valleys'^ are smoothed to a 
brightened surface hy induction heating^ 
in a process similar to that used in induc- 
ing artlHcial fever. 

The other prize exhibit is a wire-record- 
ing device, so excellent that the armed 
services leaped for it, with General Elec- 
trio commissLoned to manufacture It on a 
mass basis. Marvm Ca mras, stocky, curly - 
headed 1940 graduate ot Illinois Tech^ 
modestly concedes: 

^^Well, I guess I did invent it, more or 
less." 

It was much more than less, Recording 
□n wire or metal tape was done before the 
turn of this century, but it w^asn^t practical. 
The wire was passed through a magnetic 
field, and if the wire twisted in transit the 
recording Tvas distorted or lost altogether. 
Camras simply placed his magnetic field 
lengthwise to the wire, instead of across it 
at one spot, SO now if the wire twists, it 
doe$n^t matter. 

The machine, called the Magnetic Wii e 
Sound Recorder, has limitless possibilities 
for general use after the war. An hour's 
program can be recorded on one small 
spool of wire, and the recording can be 
played hack almost endlessly without 
''wearing out.^' One was played back 200^- 
000 times, with a loss in volume too small 
to be detected by the ear. 

With a time- control unit, a postwar bus- 
inessman could place his wire-recorder by 
the radio, and have it pick up for him auto- 
matically during the day the program he 
would otherwise miss while at the oflice. 
Or he could use the machine to make a 
speecli by proxy — as one of the founda- 
tion’s scientists has already done. 

With a swilch control the wire may be 
cleared, so that it can be used again to re- 
cord in the same spot* The wire itself can 
be tivisted, bent or even fired up to red 
heat temperatures where the carbon -steel 
itself would almost melt, without affecting 
the recording, though it is only ,004 inch 
in diameter^ and five miles of it weigh only 
a pound* For a ghmpse into the future of 
(Canlinu-sd to pog? 
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Maintenance 
□nd Repair 
Suggestions to 
Prolong Tool life 



No. 9 HOW TO CUT 
BX ARMORED CABLE 



l lrrc Eire twti niclhoiis 
of cutting BX Armorcil 
Cable, Rot}i asaurf; a 
workniiantike reaull, 
jinJ Hiivc limo^ 



1 Grasp Hig 
■ cEiblc willk 
yonr hiintls aa 
^liownt either 
iule of I lie point 
LD l>e cm. JScril 
tiluirply utiiEil a 
spiral breaks 
open. Tlicrt re- 

verae this pro- 
ce^Iurc bj . . . 





2 *, . hcnlinfi 
• the cable 
sliarply in the 
o|ipuskte direC’ 
linn. This opera- 
Eion will acpjirate 
a sirgle spiral nf 
cable. Grasp ihe 
cable close tmhe 
break miA « ^ . 




4 Now rti t lliru 
■ the paper la- 
a u I atlon and 
wires with youT 
Grrsernt Heavy 
Diagonal CuEtera 
as shown. Tliesr 
pnwc^'rul lever* 
age vrill rescllty 
sever even heavy 
ineulatcJ wire^ 



S Last, BfpiocKe 
■back fcharfp 
end of llie armor 
with a pair of 
CrcHcent^s No* 
1930 Linemcn"^a 
Lhierfl and yon 
have coniplnlrid 
a neat, wnrkijuin- 
[ike job* 



tHE HACKSAW METHOD 

TTi5?leail of using a pair of Sieavy diagonals for ihe firal 
ihree stepsT a Crescent Hacksaw may be used. Clamp 
tlitf cabl^^ in a we, and saw across one spiral aE the 
aniile illuBlnaleil, using cak not lo cut the in^ulaled 
wirt-. CctinpIeEc Hm job nw explained in AtepB 4 and 5. 




3 . . - cm ibe 
■ exposed and 
BOfNaraled Bpiial 
wiib a po^ir of 
Crefrceni No, 5*1 2 
Heavy Diagonal 
Pliers^ using care 
not ID cut the 
inBhifalcd wire 
bene-ath. 





CRESCENT TOOLS 

to 

CRlSCiHT lOOl COMPAKT^ JAMJiTQWN^ H* T. 




HAIL fHi CCMIPON for free mprinls of 
I Ida aerleg nl 13 informative ad^, 

Cretemt Tuol Co., Y. fl-6, 

Please send yckur "TW /Vom" Series 
Q for Bulletins Q| for 3 -iing; hinder 

^iMnw# 

Piy 5^tN^ J 

< 
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It's Pop, tht farcm^n. And Js he m^dt Li ice 
any production head nr conscienlious 

mechanic^ Fnp knows what happens to a file 
when tossed among other files at tools. Even 
e few battered teeth can cause skips, throw 
the filing stroke out of atride^waste time— 
destroy aecuracy— reduce tha ^rref 

earning pawner o/ the worker^ 

In Nicholson and Black Diamond filefip 
Nicholson goes to great pains to provide the 
toughest* sharpest and most uniform files it 
is poas^ibLc to produce. A moment of careless- 
ncas In their use can undo much of this great 
care in their manufacture. 

Th^ right ^/e /or f/ia joh and Tire/vo 
p6rf^t Jn every efo^ren are long-stand- 
ing guarsntcea in the Nicholson policy of pro- 
viding mechanics, die makers, model builders 
and other craftsmen with the very beat in 
fihtig aids. 



SEff0 FOft THfS 

FKEE BOOK 

”PlJ-6 FltOSOPWr" - the 

ioTtrnHHh bo4k of xti kind 
— contains interei-ting 
and valuable inlormatian 
on nto u^ and cafep and 
on many kinds^Df regular 
and special-purposir hies 
used by Tnodem industry. 
43 lUustrated pagas. 

NicMISH F9tCa,Zf Aeon SU PmUtKl t. It U U.5. JL 

f.-ll*® rwurfkit* PJdWt, Fvi flHf. I 
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PURPOSE 
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hoiuisjehold entertainment^ it is estimated 
the recorder can be profitably sold within 
the popular price range. 

The pooling o£ talents at the foundation 
is well exhibited by work on the magnetic 
recorder* Camras had the theoretical idea, 
but into the completed machine also went 
the skill nf a metallurgist, who specified the 
type of wire; carpenters who helped build 
the cabinet; mechanical experts who fash- 
ioned the automatic switches; other radio 
and electrical experts who helped Camras 
design the circuits; and the coordinatlan 
hy Dr, George Ziegler, chairman of physics 
re^archj into a complete unit commercial- 
ly available to our aimed forces. The en- 
tire research staff of the foundation was 
always available to solve problems as they 
arose, and their combined experience made 
possible in days developments that might 
have taken a single inventor a lifetime. 

It is this pooling of talents that makes the 
foundation truly a gcx>d right arm for in- 
dustry, and that has encouraged its grow^th 
until it has become virtually unique in the 
United States, 



Uncle Sam Packs a Wallop 

[Conlinirad he m pftflii 4 J) 

hydraulic controls that must be kept in 
almost sterile condition, yet must be 
packed in containers rugged enough for 
service at advance posts where parts may 
be cached under sand or water. 

The familiar transparent cellulose 
straws, decorative cold -drink sippers, also 
have a wartime job. Lengths of such straws 
contain glass ampoules of iodine or mer- 
curochromc for the soldier's first-aid kit. 

The cellulose wrap protects the ampoule 
until the soldier wishes to apply the medi- 
cine. He then squeezes the straw until the 
glass inside breaks, releasing the medicine, 
which runs dov^m and saturates a plug of 
cotton at one end of the straw — the straw 
thus becomes also an applicator. 

With Critical war materials destined 
mainly for war> the home front will use 
more and more packaging substitutes, no 
hardship when the packages are as in- 
genious as these, entered in the annual 
All- America Package Competition spon- 
sored by Modem Packaging Magazine; 

A heat-sealed cellophane envelope that 
dispenses one aspirin tablet at a time. 

Toothpowder dispensed from a paper 
cone scaled with glassine. 

Cigar- lighter fluid packaged in glass, 
with a Screw- type plaslic spout and a plas- 
tic resealing cap. 

Spiral- wound paper cons'' in which ink, 
(Confiriued to 150) 
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but here is one worry you can avoid 



T RANSPOHTATION, by atjy is really a 

problem these days. Take your car, for In- 
stance. Because you drive it iesSf you have a 
different problem ihan if you drove it a loti 
For idle batteries run do'wn— idle pistons and 
beariugs can ruse from v/ater and sludge in the 
crankcase— scale and rust can ruin a radiator. 
And tires lose air just the same. 

That's vvhVp foday more your car 

requires regular Marfak 40-Foint Chassis Lu^ 
brication Service! 

Your dealer checks every vital point of your 
car against hh Marfak chart. No guesswork 
here p « « which means accurate protection for 
irreplaceable engine and chassis parts. 



So insist on genuine Marfak Lubrication to- 
day— to keep your car in '^top^' condition for ihe 
important job h does for you and Unde Sam. 
At Texaco and other good dealers everywhere. 




Tunc in the TEXACO STAR THEATRE every SunJjy 
Sw your locii L newai|iuj>L-r fur leiuc- auii sue ion. 



TEXACO DEALERS 
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Immense industriiil fsiCilkies 
throughouc Ainertca are concen traced On tl^e 
greatest aircraft build ing program in all his- 
tory. In this Vitally important work a ^i^ide 
variety of Disston tools are serving long and 
well at a muldrude of tasks. 



In many of the huge plants turning out 
planes you find Dissron hand Saws, back saws, 
dovetail saws, compass Saws^ veneer saws, 
coping saws, circular Saws, band saws, hack 
saws, hack saw blades, files, mitre squares, 
try squares, bevels, gauges, levels, cabinet 
scrapers and many others. 



If need cooli for cSSenttil sefvice, see i^our 
Hardware Dealer and ^sk for Disj^con. An outstand- 
ing example of a fire DisFitofi tool for war wotk is 
^'The Sfw Most Carpenters Use/' the: 




^^cdillm weighs Skew-back paciern. Made in 20-inch 
lO poieiK cross-cut; 2 2 -inch a and in points cross- 
cut; 2^-inch B ^^nd 10 points croH-Cut; 26-inch 
7 , 8 , 10 and 11 points cross-cut,. VA points fip+ 



CET LONGER UFE ANO BETTER WORK from 



your tools. Ask your Hardware Dealer for 
your FREE copy of the valuable Dasston 
Saw, Tool and FiJe ManuaL Or write to 
us direct. 




HENRY DiSSTON & SONS, INC. 

911 Tacony, Philadelphia 3 S| Pa., S. A. 



varnish and compounds are shipped with- 
out drying out. 

Paper packages^ replacing tins, to enn- 
tain vegetable shortening. 

Wartime stay-at-homes will scarcely 
bemoan the absence of the familiar con- 
tainers of peacetime years, because virtu- 
ally all of the substitutes function well — 
some so well they may wjti a permanent 
place in the postwar economy. And any 
civilian inconvenience is minor compared 
to what would happen if militar^'^ goods ar- 
rived at battlefronts broken, corroded or 
spoiled. 

''The best that industry and government 
can do will be none too good to meet pres- 
ent wartime shipping hazards," a War I>e- 
partment official warns. But American 
industry 15 making sure its best is mighty 
good. 



Featherweights of the Navy 

(CanilfiLJfld from 

in World War I about 100,000 depth charges 
were fired for every U-boat sunk, and that 
this war^s U-boats are bigger and tougher 
yet, the little fellows have a big job. They 
include the PC boats and the newer de- 
stroyer-escorts, smaller than a destroyer 
but to a U-boat captain just as poisonousp 
Japan has been report^ trying to sup- 
plement its big war craft with jerry-built 
boats similar to Chinese junks. TheyVe 
even using big rafts. Against such impro- 
visations we as^ matching craft that are 
both mass-produced and tailor-made. 

But we are armed with more than pro- 
duction figures, paper tactics and seagoing 
box scores. For aboard our chip-siised ves- 
sels are men sailing in the tradition of an- 
cestors whose tall four- masters planted the 
American flag in every corner of the world* 
Aboai'd the little boats as on the big ships, 
Americans are rediscovering the sea. , 



Free Meat — Come atid Get tt! 

[CqntinMctl 77 > 

Maine lead, Wisconsin has just five, Ver- 
mont a pair, and one lonely moose wan- 
dej‘ed from Wyoming into Colorado; 
mountain bighorn sheep 10,168; desert big- 
horns 5,157; buffalo 4,980; grizzly bearsi — 
whlch^ like the desert bighorn^ have just 
touched an all-time low — 1,^43; European 
wild boar 1,232, and Minnesota reports just 
15 surviving woodland caribou. Canada 
has killed off neaidy all of one big herd 
of bison for want of forage in a wartime 
economy. 

The Pjsh and Wildlife Service hopes the 

(Continued ia page 152] 
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9 Ever wear one of tho&e old-time bathing 
suits? They covered the aiihject well, but tliey 
wouldn't do today . There's lieen a big change. 

An important change has taken place in 
tapered roller bearings^ too! Heavier loads— 
touglinr going — longer hours p - - all Legged 
for a bearing witli more rollers, to stand up 
belter under sterner work, Tyson developed 
just that kind of a bearing. 



More rollers^ yes — Tyson has «/nrf />cr- 
cerrf: more* on the avercige. Size for size, 
Tyson users get greatly increased load ca- 
pacities. Wliat^s more important, they get 
almost doubled bearing life. 

Tyson ^^AJURoIls"^ BearingH ore in tune 
with the times* TheyVe tough, TheyVe 
longer -lived. They carry greater loads. The 
big name in bearirtgB today is . . *TySONI 




the 
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FREE ! 

WILLIAMS* 
TOOL DATA 
SHEETS 



• Data Sheet No- 14 explains how to cut 
external threads with Williams' Lathe 
Tools. This, aqd other Data Sheets listed 
below, (all punched for 3-ring biader) 
are free^ Circle the subject numbers 
on coupon- 



IhAFiLclpriitkH nf SiVLIliaiun' 
Wn.'nr-ti'OH- 
il|<, Tl^lri nn W M laaiDii' 

UdriitK TwEO. 

9, - Vulgar"' 

CbmlQ ri|iB Ttirirfl. 

Ufitd or. W 1 1 H»Tii^ 

•. |J*tt "VnJCTn" 

LdlfelD> Li^DlE*. 

IlftL* ork "‘Viilfriiii'' 

Cbj.li] Ph|Mi Viiirv. 

f- iHtXi Ofl 

Til mLDH-TnalA. 



V. Tiiatn or WilliainV 
"Hii|it*riul-” Wmit’brt*, 

P, ISiLrlnff Timo- wilh 

WmLiau' 

lO. ISrttlLnii "ViilnaEi'' 

■ 1. UfltA i>fl WaiLiiriPi^ 

■"C’ Cliinii>*. 

12. UwoE IV'ilMims* CutlinB- 
<! 3 lf TnnuL llDldcra-. 

13v |Jao nf lA'iniBmii' KnnrllnK- 
Tna| tEfiliSfxi. 

14. Il^of WEIIkH^mi|''Tli!rrj>iL[iB’ 
i'licjl lluld(iiniL 



19 - iii.li 3 rn «3 TbT^ftr 3 Ln«! trilll WaiLan*' Too^lv. 



J- H. WUliams & Co., DaDE- M- 9 ^ 3 . Buffalo 7 , N.Y- 
Ficue i&ad Dau SbcEta cirried t>«Juw i 
i J 1 4 ■ « T 9 P ID il 12 11 14 19 









more than 20^,000,000 hunters and fisher- 
men will do their duty this year and kill 
their own meat- Besides this contributian 
to the national larder there are the by- 
products to be recovered^ — deer and elk 
skins, animal fats, fui-s, feathers. Commer- 
cial outlets and salvage drives are collect- 
ing these, and even the brass from shotgun 
shells and carti’idges is being recovered. 
The Fish and Wildlife Service and state 
game departments are urging the War Pro- 
duction Board tp release sufficient ammu- 
nition to permit Sportsmen a normal kill. 

‘'Probably no other source of food is so 
easily available at such little expense to 
the public as is a continuing harvest of 
wild gamc^” says Assistant Director Day. 

costs little to raise, is there for the tak- 
ing, and. if not harvested will become the 
source of unnecessary damage to crops and 
forage that should be belter utilized. 

'‘We mtist see that basic breeding stocks 
are not raided. We must make certain that 
the things we advocate are only those that 
will utilize surplus populations and will 
not endaTigcr the future of the resource." 

So take your great grandfather's tip. 
There's free meat in the woods and fielis 
and streams- Come and get it! 



The 1943 Bucket Brigade 

(Cp n-^in u e d from page 69) 

elementSp the safe and elTicicnt use of hand 
tools, extinguishing action of sand and wa- 
ter on burning material, and the organic 
zation of crews and sub-crews are covered 
thoroughly. 

Ti-aining officers provide actual practice 
in building control lines with hand tools 
and power c<^uipmcnt and give inexperi- 
enced fire fighters full instruction in the 
use and care of forest fire fighting equip- 
ment, Local protection agencies supply 
equipment and material for this training. 
All instruction is simple and positive and 
deals explicitly with the problems encoun- 
tered in the area concerned^ 

On e of the outstanding results of the 
FITS operation has been the extending of 
prevention programs to farmers Emd 
ranchers, forest industries, campers and 
others living near or traversing forest 
areas. This has been possible because 
countless FFFS members are themselves 
the very people to whom, in the past, fire 
prevention information has been directed. 

FFFS members are taught the complete 
fire prevention story, practice every meas- 
ure themselves and, in the aggi'egate, com- 
prise a larger organization for the effective 
dissemination of fire prevention publicity 
than ever before has been available- 
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[|«r pt»Ma»e htisri Off uftitr it^r 

liXriM/ywtfg AritrmiwtMa'Ait aMitJ 

tw n mr prv^ftftfin** 



Wliii>Ki lb« war Ja wan * * » yDu'll want thJft rlfl€» 

Tti4 ptQ-vi^f prEd4 of liig^Ofn« hMntftr^ llir(HiQhoi(jT thm weri-d , . . rha 
'* SAVAGE $9/' A (Ifocimlftfifrd h'i^h rifle w»th i> 

inai^D-ntEim ^ha^ ustiirv tfnutuoEly Quick, pOiilfva ond loF* oporollon 

"O rifi* w[>h a coniiEffrn-r r«o/d of performpficB iher \% Miroordlnoft- 



When the Sporting Arms 
Industry goes to War 

Whenever war threatens . . . imme-diacely the ^kilh 
experience and facilities of the makers of sporting 
arms become available to our Government as an iin- 
portani source for producing military equipment. 

As in World War so today the industry is proving 
to be a vital factor in the produciron of enormous 
quantities of essemiat smaH arms. 

We at **Savage" are making Browning Aircraft Ma- 
I chine Guns that have won commendation through- 
out the world for dependable and devastating fire 
power. Anti other guns and military rifles . . . in 
quantities that once seemed impossible. 

} Savage Arms Corporation, Unca^ N-Y. 

I 

SAVACE 
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^LOW ^ORCH * 



ICOULPttStROV 

KM ATRLFE^SFOOT FUHei THAT MAV TfmVE iH »HO 
RH^f1KT FEET. TOU WOUim'T IKF A BLOW TORCH Ofl 
BJT you CAN FUitiT ATHLETES FOOT IK SHOES ANp ON TEF« 
By UMN6 qulflMNA TOWPtR, AMAZlNeiV EFFECTIVE ! 




Beware of Sympioms 

OF ATHLETES FOOT : - PEflINfi ANP 
CRACKS between TOES^ ITCHING, 
SOa-ySKlN, EVEN WliO CASK 
MAV SUWEMLY BEOWE SEWOVS i 









^ItAKEP UP practically 
A il OF THOU5ANOS OF TEST 
CASK (JF ATHLEie'S FOOT USE 
QUIMMKA PAILV FOR 
HiMNnOH ANP RiUEF. 

ALSO EXCELLENT FOR 

txcrarvE ^Eten^flcnon. 

T^SCTTOPOR. 



Use Quinsy on feel daily 
10 help prevent relieve 

mfectNpn 



^hake Quirtsana into siipes- 
^,10 abwrtJ mgisture.ieduCiir>B 
y chiFvcgs of fe^nfettFon- 






Golden. Harvest of the Sea 

tCof^tifUjecI froOT pQ^c 

their lives on the oeean bottoms and skater 
which resemble flying kites and are meek 
cousins of the deadly ray famliy. 

Meanwhile^ people who once turned 
their noses up at lish are now turning gpr- 
neis hunting fish stores that still have 
something in stock „ 

Most of them are not as lucky as ^s . 
Evy Rogers, who lives in the Britis h Island 
of Jamjijca. She was standing in her"bacTc- 
'yard' recently on a bright dry, sunny day 
when a wet and flopping fish dropped out 
of the clear sky. 

Accepting the fish as n gift from heaven, 
she soon had it in a frying pan, but the 
mii^aculous delivery of a fi-esh fish near 
her back door became a mountiniEr mystery 
throughout the island, as envious neigh- 
bors spread the story* 

The explanation finally came from Pan 
American Airways oFFiciala who said the 
finny traveler had hitch-hiked on the New 
York bound Clippeft being caught in the 
acute angle formed by the after- supporting 
struts on the plane as it took off, wriggling 
free over Mis^ Rogers^ backyard and scor- 
ing a near miss on her skillet. 

West Point at War 

IConfimjed froin ®7) 

at army training camps. They receive prac- 
tical ti'aining in the Armore d Force School 
alF m^t KnoXr r and are drilled in other 
branches of the seiwice at f urt -Benning^ 
Ga., Fort Bragg, C,^ Camp Davis, N, C-, 
£hd other posts. The entire corps takes part 
in maneuvers with regular tactical units. 

During the vrinter term the first class- 
men are also taught how to abandon ship, 
to swim through flaming oil, the Use of car- 
go nets and rope ladders. They learn how 
to handle all types of lifesaving equipment. 
Thi.s training^ along with boxing, wrestling, 
fencing and jujitsu is under the director of 
physical training who bears the traditional 
title ^'Master of the S\vord/" There is also 
a varsity and intramural sports program, 
the latter ki-own as “inter-murder” among 
the cadets. 

Military leaders returning from the va- 
rious theaters of war help to keep the 
cadets aleit to the constantly changing pic- 
ture of combat in desert, jungle or strat- 
osphere, It is not uncommon at West Point 
lo see a lieutenant genera Ts car with its 
three distinctive stars sweep past Among 
visiting speakers who have inspired the 
cadets are Lt. Gen. Mark W. Clai'k, who 

(ConliiTued to paq^ 1 - 5 ^} 
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yoiiVeuiil Lo smasli a lank coiicckuritLuici 
T T tt:ii niiluii away, yuii duii^t liopt: lo liil your 
lar^cl Lv merely THriutiTie. 

1 suiYf l>y iiiL^aiia oi preo-'stnti ifisEni- 

iiiCEiL^^ Without Tillich [lo Joiig-clistatkcc ivcaj>uii3 
€au he liilly t!Tc<:iUep 

And hy far t]ic inosl widely used ofah TsicLisinii 
in all operations, are binoculars* 
Univer'ial alone now makes more binoculars for 
the Army, Navy and Marines,, mid the L'niicd Na- 
tiems, tiiaii ihc ctiLire nidu.sLry made hehjrc tlie uar, 
I'liis is cjuanltty ]>rodnclioii hitherto llutu^ht im- 
possible in instruEticnif} cd -Siicli lii^h picci^iioti^ — 
timcli of Jt possible by Universal enj^ineci ing 
research. Today, aiilstanding accuracy in lens- 
making is acliievcti cnore easily and ccotiomicj IJy 
than ever ]»efore, tijtyu.'hcr^ tri the u^vrtti. 

I le|lce:^ Lhiiveisallouks Inm ai d to a new Tm|iclns 
in die riovciopiiiciit of jdnHograjdiic aiid optical 
iiisliiimenta^^ — inmates to h.Juk forwaicl lu liner- 

tliaii-ever tanieras, available to evcrvoiie* 

* j 



k Stldiif with stninEit tins h a vocoiiijtij mtn 
Ml'IuI jiurl^ sre fbiisliud iar (K:rfeel 

al i^Eiiuent i>ii iiijcl'mierv 

£^e];iie'lJ Fj-y IJEiivLTKlih l^ractically ?tu 
tiilei Jiict h fverEiiiutd, fi>r if t:adi 
e^c^ is tbreed Li> lueiis iE3ELv]it'iidL'nl- 
ly, llic^rc^ u!t ijuaji^jekUliiL^ 

En 3 sn]LliE^^ mu a hnilvl wuucicE^ 
TiJlfkiy's V3 EEI ]»rcei.4li3JI 

prfhimhe liner «>|kllejl 3 eieE pliuEu- 

^rJ[lllLe eL|EI]piklClll ELPEIlOTTEklV. 



l/if/msA£ piMERA [nRpnmiau 

HEW YORK • CHtCKGO • HOLLYWOOD 

Miktrs of FriciilOft Plutiiraphic inri Qptici! ImtriifiiRt;: * Piacftimi MAniitactiirfri Cinomastirr Uiretirf, Ciriiir Cimiris 
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Dear Bud : 

You^d get a kick 



out of being In this outfit. lt*s 
a great gang! Most of 'em never- 
rode a notorcyele before, but 
they're all fans for life now. 

Hill climbs are tame stuff eon- 
pared to the run over this opera- 
tions course, but moat of the 
boys are riding Indians and 
that's a machine built to take 
It* They all say Indian's de- 
pendability and easy handling 
give them a real feeling of con- 
fidence and safety* And by the 
way, wait till you see the im- 
provements Indian will bring 
out after the war. Wowj 



INDIAK lAOlOCVCLE CdMPAHY, SPRINGFIELP, MASl 




BUY WAR BONDS NOW 
* ★ TO BUY AN INDfAN LATER if ★ 

t 



stopped at the Point before his famous pre- 
invasiort niission to North Africa; Gen. 
Henry H. Arnold and Brig. Gen. laaveme 
G. Saunders of the air corps, and Lt. Gen, 
Jac 2 ob L. Devers of armored force fame* 
Once these generals would have been 
greeted with elaborate militaiy ceremony 
and full dress parades. There is no time 
for that sort of thing today. The generals 
are welcomed by young men in somber 
Cadet gray who are eager to heai’ "the lat- 
est inside dope.^' There^'s a job to he done 
now and the rugged training for that job is 
a lot more urgent than full dress pai^ades. 
Therell be time for those parades — later. 



Aleutian Springboard 

(CenilniPed ffom pag-o 5) 

U. S., covering a distance of some 3^000 
miles. 

Soon Jap antiaircraft Installations made 
the PBY bombing expeditions extremely 
risky. A cloud layer hung over Kiska Har- 
bor at about 1,000 feet, varying in thickness 
and with occasional breaks. The planes 
would dive through the holes ift the clouds, 
sight a target, bomb it, and then quickly 
climb out of sight again. The Japs caught 
on to this eventually™ and concentrated 
their guns on holes in the clouds4 Latei"i 
when Jap Zeros on floats and fast two- 
engined fighters were brought into the pic- 
ture, the PBY^s were retired to the patrol 
duty for which they were huilt. The bomb^ 
ing was taken over by the Army B-24's* 
B-26'Sj and B-IT'^s. As advance bases were 
built, these bombers were protected by 
Lightning and Airacubra fighters. 

Meanwhile, through the summer and 
autumn. To jo’s cliff dwellers continued to 
dig in on Kiska and Attu. They built roads 
and a mueh-bombed runway on KLska. 
They even renamed the island ''Narukima^* 
which, means "'Ringing of the Gods*^ if any- 
body cares. Their supply lines wei^e con- 
tinuously hai'ossed by our bombers. The 
number of Jap troops who wintered on 
Kiska and Attu has been estimated all the 
way from 10,000 to 25,000. 

But w^hile the Japs were digging in* the 
Americans were pushing steadily fonvard 
through the Andreanofs — Adak, 475 miles 
west of Dutch Harbor; Amchiika, 3 76 miles 
fai’ther on. Before each advance, combat 
scouts went ahead. The first landing on 
Amchitka* which is only 62 miles from Kis- 
ka, w^as made in September. A four- man 
reconnaissance group led by Lt— CnJ. IBQlU 
Ham J^_Verbe^ w*as landed Irom a PBY 
ship. They rowed ashore in a rubber boat. 
When Jap reconnaissance planes flew over 

(Cant^nbed Id 153) 



156 ' 



POPULAR MECHANICS 




"■“p* -C4 *;;;^™*. *4^ 

™“ TO ato /kto-, T®* '° ■'"'•e a /)oc?^"“ OnrWd oi 

,r "'‘">^ «oro«T'”'' ^"Watir; 
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Ho. SJ&13I— Thii wofch con go olotei— il^rdy, 
pntP*r^iaflnBtic* p^ecl^POrt Jcfledi 15 -ioWffls., Hoi= 
rodiuin -diol and hpndij non-broakab!o crVHo[, 
waterproof llrapp |we«p i«COn4 hand and lieih- 
lau ttfreL boek. SHOCK.RE5I1STANT. 

Ko. DeSS^-Som*, t? lew^l. Sflf- 
\V1NDING, SHOCmOOf. 'SSp^S 

AiPractwpJif Baiced, Pr'a^* ititludw 
Fid»rol Tot. Poirpgi Pr*pntd, 

WrpPe for free iffuipjorad EDijHi»i DA " 

HA It. OnOtR^ ^AOhP 1|-Y FTi-LED 



BELL WATCH COMPANY 

Tiini flRif Lift I«hefi4ltr CcfiUp. Niw Ttrk. IC, H. T. 




— ^BSy to clcnn«uncDndiLionally‘ ^uafinlcrd for 
DELcycar. ThcCr.ack-praDf SurfAtc ii bornlcd 

iu the 5tcrl-^proU:CLj iL from rust. 25, ^Op 7 S, lOO 
ft. Jcn];lhs. SoEtl by hardwarcp building mALerialp 
miU supply dealers cTetywht^rr. Wri[d for folder. 

KEUFFEL & E^SER Ne w jenev 




they hid among ihe rocksp for they knew 
the JapSp too, had their eyes on Amchitka. 

Then one gray January day a remark- 
able military expediTion set forth. Deter- 
mined to beat the Japs in the race to occupy 
the island, the Army coDeeted a couple of 
respectable fi*eighlers, several converted 
transports, fishing craft, barges, and even 
an old sailing schooner. Holds were 
crammed with crates and gear and every 
inch of deck space was crowded with 
troops. The Navy threw a protecting cur- 
tain of ships and planes around this motley 
assortment and everybody (for once) 
nrayed for fog and lots of it. 

For days, through fog and storm and un- 
der black skies, the expedition moved 
westward. On Jan. 12, the men waded 
through icy suiT in Constantine Harbor 
onto the dark rocks of Amchitka. The op-^ 
ei'^ation^ under the command of Brign Gen. 
Lloyd E. Jon es, was without flawV r^fTiT- 
naTel^Thc \veathcr kept Jap planes 
grounded. Then followed iour days of fe- 
verish aettvity. For the first 24 hours the 
men worked without stopping, unloading 
guns, ammunition^ food^ and putting up 
taipaulin over dugouts- Four days later 
they had leveled ofT a landing strip and the 
vanguard of a fighting air fleet came roar- 
ing in through a hole in the clouds. Klnety- 
six hours later the first big bombers were 
landing, They had won a race that might 
well change the pattern of wai^ in the Pa- 
cific. 

The first air attack launched from Am- 
cliitka on Kiska must have loft the Japs 
reeling. Big bombers dropped their eggs 
at mast level and the fighters shot every- 
thing in sight out of the sky. When the 
fighter pilots came back they were like ^ 
bunch of boys on a surprise party. One of 
the squadron commanders in an Airacobra 
wanted to go back immediately with hig 
chosen wingman and make a two- man at- 
tack. It took some high-powered persua- 
sion to change his mind. The only casualty 
on that attack was when two Lightnings 
eoUided on the tail of the same Zero. 

To the men who took Amchitka, that is- 
land will always be the real springboard 
to Tokyo regardless of subsequent action. 
If that expedition had failed, it might have 
been too risky to launch the attaek on 
Attu. And without Attu there would have 
been no pincer movement against Kiska. 

Now Tojo is quaking at his naval base on 
Paramoshiri Island. He is tired of Ameri- 
can surprises and haunted by the shadow of 
an eagle with newly-sharpened elaws — a 
big tough bird that once found a lucky 
roost on the roof of the late '‘Blair Packing 
Company*" 
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PROTECT THE^R FUTURE — 
bUY WAR BONOS 



\.et \he 

Peek Thru 



THERC IS MO SUBSTITUTE 
FOR EXPCRIEMCE 



To US, VpOrkiiig night and day in tho pro- 
iluction of war material ^ this picture has 
a special meaning. It suggests a |>os 5 il>le 
solution to a serious post-war problem 
— the return from liolenceni 



Wfi ci][ look forward fo peode a oondiLioa 
that vrill di 3 si|Mto bitter hatfl. Bul will it 
really? Learned meu tell us tiuit ciisn!!uJdr- 
abler adjustment is necessary to recover 
the wliolcaoEiio altitude^ iiationaliy, that 
makes for balanced living. 

Ill an alniosphere of blue skies and open waterp 
pcrs|H'i'tivi‘s have a cliMicc to ^Lrdighlcii oiit+ Smiehinc fills 
ihii heart, oa lei the cose of thcae yoiuig)9ters. You wlio havo felt ibo 
inlluence of Robli-it hours on the wanr know wbal we mean. You who 
have ncit^ Tciay ycl cicpL'ricncu this deep SatisfoctiOD. Wc hopcp quite 
un^lfislil>\ llidt when the right day comes, you will discover the 
friciuitiiiesB uf ■uiii-iswcpt waters. With — or without — ajt ouLbourd+ 
JOHNSON motors. W^AUKECAN, ILLINOIS 



^HNSON SEA HORSES /Qr ^e£enc[crJb//tfy 




SlBeHrrip Finger Guards 

ITanUimld af fiiirLci'sirF ftxv 
lEmfl iLad tioarte# Iti war pr«tiK- 
t wn b ¥ iiyiBcUBH worlSi?f* wicJi 
5 tH]-QT]|h]>^ri|fcrGDu-di_Upb^i fiw 
t)ud]l^ riKitOi OP fltmrii ATtidM. 
fpp ,|ittsdiTiF. uEtd InsfelM- 

ppnth prtf*!. othI 

dr«i* eiothef jch». Prrrtj^irniBKr* 

OjMhamtj. f rcint or biCttfrom Ei*bi, 

sbriL^aDS nr bLiitf-r*. bjuta nf 
dgnkblii- |««tbBr wJtli 4Tlurt1« w«b 
bUk CatpniPf ,4!fwl,«utt] farta-blr^t, 
F^r unJ nff . On# nirjf aid 4 i 1 1 + 

niiin nr W-unn^n. 10c cof h far 

ftttmplEM OF IrLul erJw b 4 Mt*I&&mt 
{■jtfHS Huth, |na 10%, 

af Ai^tr(frip 

INtniSTRrAL GiOVES CO^ 

fifUn IndnErlil &51 Darfliiilii BNd.. Penvtllt, IFL 




oriiiinit 



Mimrtd 



GriEdIni 



FlltlPI 



FlltPl 



Solve piff^oft An^lc Jobs 

eu^L'ki. BC^ClLPaCv- .)iC>[U|i- uL uaii ^Hfl 

riLA-h-Plblfl. nkMJL-iKlH — EiiTRi' 1riH4 — ' iri^jlcc- 
Liohri. EiJn,^ ffH- |i3fKi IT fiOTne 

*"Tfn>-Etlr EiuchiDO'l 

pjid hruiiu^irvl, Prt|. ki 31-t.lVi 

|E>rk-iHkp ai««I— 

iFl^ln vr frr>^ve«1. kiz^-b kiii*' 
to H" -flill-wj IKV 

nl!inE u-ifliinEv rciR.1 aiTi ejilIj-. 
I'uu 3 ika^:v Wi-iRt. 

■Chlr-BfiOiTiuii &. E!ng;tii4tf Ing Cd. 

43^9 Ch-CAflo Avb. 

Clli-Mpo. III. 

c « C e C meU LAR 

j-!i| ■U'ER.^- 

TCUN?: iir*i— ^IL h^ mm- 

Jt:-:'. ElVn DUH.V 

J B# at r,^.■v|l 

'■icE:Kr: ftWARLn^ 



PRECISION WORN AT ANY ANCLE 




SPEED 

the 

FINISH 



McAmted tirmly 
cm its own si#«J 
BilSflk. CRE!h 

ciiig.o Mounted 
Wheet Is B whirl- 
poim oC BAsity 
£!Otiirollf-ct power 
with ZOO^ srind- 
liig^ speed ami 
^moicncy. 



F nmouB since 

tion 4S hjeio 

fcir quality and long; 11f«. There is a ''Just rigHf 
Chicagu MmJnted Wheel for every operation. 

PRO WfT^ DELlVCiIlC^--We are wfirkirig 14 hoars a ilay 
.Hnd due to our central location, can moke prompt ship- 
ment Oil all Mounted Points and Grj-nding Wheels- 3' 
in dLametcr and under. 



/ 






With the approval and endorsement pf W P B, all our 
fueJIitieJi are conceei-t-raCed -on 
these smal Eer sixesn enabling to 
give fajitet aervi^^ u> w«r plants. 

Hanrfee Tool of IMl Uin and 
4lj-P«wsr Crlnden are stilt avail-' 
able to all who have priorities. 



•SS"'' 



% 



Siemf f«r ^r» Catmi^ 



CHICAGO WHEEL ft MFG. CO. 

EHICAGO. ILLEHOIt 






' 'tS> 



m E. AIEHOEEN ETREETi 






Sun WHt 4d.i4' 1 1 iH Poi)u&ii^ Mtthanittl 



SEPTEA 4 BER, 1943 



159 







1 




CHAMP 



ore used in the majorily of Jeeps all over 
the world. Like your owi> cof this specloc- 
ular little pockogo of .dynamite gets its 
best performance and greafest depemlabil- 
with Champions. 



Transport anon and mobilky of our armed forces, 
their equipment and supplies are |he keys to 
Success in battle. Dttpenuability is the p-ne in~ 
dispensable quality which every vehicle must have. 
Dependability is the one quality ahove all others 
characterlsck of Champion Spark Plugs. This de- 
pendability ita active duty on every front — on land, 
water and in the air, is a matter of daily record 
^a source of great pride to us- 
Your car is a primary family asset and one to be 
conserved and preserved as $uch. Spark plugs 
are a. primaiy source of its efliciency and economy. 
Cared for — inspected and tested regularly — they 
will help you to get maximum mileage from every 
gallon of your gas ration^ and to keep your en- 
gine smooth and efficient. Neglected they can 
Cause hard starting, rough engine performance, 
and rob you of gas mileage. Be a mileage miser — 
take advantage of ihe spark plug testing and clean- 
ing serv'ice offered by your Champion Dealer. 

BUY MORE WAR BONDS AND STAMPS 

Say, jfOH ipEUC eI -prt Pi^pufur Miehanidi 









Hot Radio Waves Weld Plywood 
To Make Wood Bombers 



With a 300,000 -watt radio thermal unit, 
thin sheets of birch jtnd maple veneer are 
welded into a super plywood for Mosquito 
bombers at the Pluswood, Inc,, plant, Ofih- 
* kosb, Wia. Forty-five layers of veneer 
, ' treated with secret chemieels are placed in 
■ a press that is seven feet wide and 18 feet 
long. While 5,000,000 pounds of pressui'e 
'i are applied, the product is subjected to in- 
tense radio heat. The radio w'aves heal the 
\vood in the middle at the same temper a- 
ture as the exposed surfaces. This elLmi- 
, ' nates residual stresses within the flriished 
product, a weakness caused by old-style 
. steam presses, Hadio heat also does the job 
in minutes, compared -with hours for steam 
heat. The product, called Pluswood, is so 
; ' hard that metal-working tools are needed 
. ' to handle it. It weighs only one-half as 
much Bs aluminum and oPe-fifth as much 
’ as steel. This “wood alloy’' is resistant to 
mild acids, salt water, fire and the elements. 
Although the entire output is now allocated 
^ to war planes, its postwar uses may include 
gears, bushings, sports equipment, beams 
in large buildings and parts for ships. 

— A’ 

Two-Thtrds of Oil Left in Wells 
With Ordinary' Drilling 

Seventy billion barrels of oil await re- 
covtry in Wells which have beOn worked 
by ordinary methods, says D* R. Knowltcn, 
director of production for thi T^troleunV 
Admi nict itation for He estimates that” 

Two-thr?as^ the bif^ left in the ground. 
This reserve is believed to be the inost eco- 
nomical source of additional oil for the wai' 
program aside from new wells. During the 
last few years millions of dollars have been 
spent on exploratory drilling with only 
moderate success, Knowiton says, and un- 
less old wells are pumped dry we may face 
an oil shortage in the future. 




Cli-unpioa spark for model j|ts cD-ainrs flive [be 

SJ.RLC: dcpvadablt^ performancv iJ Chjoapioas. 

Sillmeni snled- SiLUcABiiii^ imuliEQr AUav ntrdkpoint 

el^e-CEFCKlcs c-tsy srartioj;. Oae pi COnsHucuom 



CHAMPION 

SPAAK PLUG COMPANY • TOLEDO, OHIO 
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POFOL.AR MKCHANlCS 



"IT OUGHT TO GET A WAR MEDAL" 




This Iiule lube can’t help you smell. But it 
can help you talk, see and hear. Riglil now, 
it help$ guns, planes, ships. Jl ought 

to get a war medal. 

It has given birth to a new art called 
Elec:tronicSi 

In 1512, in ihe Bell La ho ra lories* l)r* H. D. 
Arnold made the first effective high- vacuum 
tube for amplifying eleclric currenls* 

Vacuum tubes made possible ihe first trana^ 
oceanic telephone talk by the Bell System in 
1515* 

Vacuum lubes are now used on practically all 
Long Distance circuUs to reinforce the human 
Voice, 



Tlmt^s ivliy you can talk across die continent 
go easily. 

Over 1-250,000 electron ic tub^^s are in siervico 
in tlic Bell System, Bri J LaboralorieudevelruKid 
ihein, Western Bleetric made them. 

But both LaboraloriRR and Western Electric 
are busy now witli war — turning out tuhea 
and pultiiig them to it'ijrk in many a device to 
iiiid and destroy the enemy on IhiiJ, in the air, 
and under the sea. 

After the war, this Hell System army of tubes 
will \vork in thousands of ways for |ieace. 



BELL TELEPHONE SYSTEM 




HELP THE WAX IV MAKING ONtV Vim CALLS TO WAR-GUST CITiTEflS. THA7S MORE AND MORE EStENTlAL EVERT aAT. 
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KRW ARBOR PRESSES 



s -y ■ 

' 4r ^ 



. r ■ 



BENCH TYPE 
HTORAUL 

NEEOEO IN EVERY SHOP— SAVE TIME AND 
MONEY— DO BETTER WDRK^ QUICKER. 

No Eh 03* la complete wit haul, a E-mail arbor prasa. Prees- 
\UK and BciueezLui; ap^raiionE can done bcEter and 
fanj-ter ar a KRW Arbor Prcfiftr Slop uEin^ vise ^^iml 
hammer luethode — ihey i^ciiBraHy deliver spoiled 
■work in Lha end!. KFtw FacLory-To-TOo Fricea give 
you ifreaLer Valtld fof your money. Order today. 



M 



RRW Bench Typ« Arbor 
3 lixBf 

Ntj. a^-F Ton. 313 . 23 + 
Nck 37-0 1 Ton, !2:i.aa+ 

Ne, 3T-N a Ten, $3a,Da* 

•PwiM F.O.U, Areiftlff, S, T. 

SllfflliLkir lllx«|«r WCIE or niM-kl41b.. 

aLnnd LLIuilme^iI: *ii|.||r«r 







KRW Hydr^iullL 
PreflBea are built 
In SS, SO nnd 7 u 
ton Bizea. 

Btart nt Sl-HS.OO* 



K. R, WILSON, 17 Lock St., BUFFALO, N. Y 

EtiHdtri ert Shop fqiuipmont for ford Deolvrv Slucfr ? 9 IE 




beN?re 




AFTER 



SERVE 

Vol uoble 
Paint Brushes 



GOOn i-ijJni brush are c*- 
pvn^'wv ?ind scMccI Kfcp new 
brushts sof[, Rcxible pnti in good piLintinK 
condiirufi . . restf^re- h;irdi:oc-LJ+ -disjcaidcd 

old brushes eo Ftrvirc werh 
3>IOA I>00 Paine Urm^li 
Baili, IJjsy CO use, Prfserv4rsi 
bris^dc-^: proloniES hruih 
by soFtc- n Fnjr up a nd TA- asbiJij: 
a wa-y dri cd our p:i in [ . 5^' r 1= P- 
ck-flns sevej-.il brushes. A>lc 
Tor It by name At p.^mr. b™rd- 
■ware and 5 1 Tk? kcore>r The; 

Pafpair IJcTCids Gis.. Gtii4;v3. 

N-V., of ih-c fontmib 

D1C-A-I300 Pniut Gk*iini;ri. 



DIC-A-DOO 

PAINT BRUSH 
BATH 




No-n 

Owi4v 



?i5 Po| real engine value 



'Th^ O.ll.tJ. a nLLiklature KrumUkie cjirIi 
ihut really ciix-tuLiiH. Oyi^r iri.flOU »nj!d Lil ihn 
J^enr. l/o I3.F. CeklupU:tn: J3yiA-he:i.'L 

d>T PTTi|K'-lkf), □*lu4.'^rt.‘fUTh-:R ikliii ftiJI :n- 

Ftrijriiiin»^. Fiilly P>*'kLib (uhiihI arid n-iLdy f?p 

n]Ti. [' urboai-M, tkliLiii^-'H iriiLLu:L''i rjicK, l?ic. 

Okkly EJ.OO“?3ld.p(?l:d CuIIli-L C.0.1>. i^uir 
ilay. t$end 2&r- fur <\n[iLl[ie of Ltikidins^n [nf 
fiobby itema. IIoukIi CikK-tjti^M knEiluilini; 

ijliBt-priEihH only 

Gna iVIOTORSp GhdL BT. 4 « Uii £l St, Htw Tark II, H.Y. 




pjiotection 

TOOLS — GUNS 



FROM RUST 
- LOCKS, Etc. 



>^Hn- yvnrA hiULlvn luW- Lil^ PlOlkilU'iJ lO JlHH7p 
llbvir ijiiJkii rlvjiii. aiwf frw Crudife Ltlsl . - . v^L^aLky 
■■ircrOvtt Iiiii *1-1 mrlNl Uj-llr.li;h. 

AL -Vou-r SHrti or Sign* 

In jSc, i «. Bgtllv 

FIENDOIL 



A MB»| DCE 



A McCAIWBi 

Mllim&ff 



1I>GE CD. 




-irjlfi NOKnif' 
AlyiU m LUV 



dl AVAT ifff£f'fi£fffiy Par 

9"AL^W GARDEN TRACTORS 



■ 1 tu 9 "HrP. Circiilnra nn rctuirat. War liTnits- production 
. . .. We fiupply !i'i^[jiiira iov- b. 11 SHAW LrucCjura d4jld fn cur 
3Sl yesn^ ill busbitsft. Write fur yoUr ntedE, 

BUILD YOUft OWN RIDING 
TRACTOR— “WAR HORSE*^' 

by us 1017 oElI outo |>ak-ta, ■tMiW 4 ;ri;d by I 
H. P, Uml Slrutlriin ur 4il3ifr en-- 

elne. latter ur :iJtiaJ tak-., an nhuwn hete; 

«r WdilkSng lyt^c tiiurdfn Triivtur Yji 

1 1.1'. : nr 4MiTivL?rt trunk E.ir eiuIhj iiiilc^ ]''jirm TpnnbiT, IdniRL 
f,>r buihlim? jiny of ai^cfvs^ for El. no (Blab? 

which wanted! all 3 for SiriiCl. MLnciny Pnek tSuaranfecel 

SHAW MFG. CD.., 4SG^ Front St., Galosburg, KatHAi 

B«aa hiif. 4«h at., conurntyi. o.. ssta-o H^n4iij am;., etiioigo, iil 



END DAMP AIR 
WITH "DRhAlR*' 



New DRI-.ArR Chc-mLcnl dm-wi kfioll^ 

fium aar in damp buc-m-gi*^. PHfl- 
T£t 7 T ±3 TUULii an>l biuL-fiLdcr}- itj^aLnsL 

, FeUkvT, ETILild, MlJl-dCW. Ejilt^t. 

Tmi-AIR Unit .lltiiJ 3 4! Ibfi. IHRE-Allt 
C::[mnriieaJ^ Si.irSO r.O-.U. CniLiru.|;(«t. Order nawF 
lic-iLLL^ru writo TAHiH5< S-ILICA D0„ 

2aA-PM Wortli LaSalle St., ChlcaKO,. III. 

MICROMETERS 

0-r reading li T/1Mr 

Dno af Anbcdeja'j flnnit 
1?reci4l-H7n raicraineteri 
mprle ^^etf SO ye-iLrii. iJv^llMii-rl^ Iv 

meiL wnrhin-kf lit ^ur pluaiB. Prine 3hfnd«i 
Ng. HD I Khown iLt>Ei<UK S4.2:S leas- JQ'%. 
Wi'H? fur liEcrjiLurc jhowinfc oih^r l^iiea 
iDonuladureiJ. 





GEORGE SCHERfl CO. 



fSUtA Lfl^^ycttc 5L 

Mew VtMh. hi. Y. 



Make a BETTER Drawing Board Than Money Can Buy 



Afo.rf 

Dfofwtn^ SEipf4C4j 
¥#t Coats Le.S4 
Yllftlt Mow Boanl 



FREE TRIAL 



Simply cover Plywood, MaBonfle. fir woi'n In-tard with KYl-iNK _ . *.* 

DHAWI>fF. BOARD TOP. Patcwti^l rtramp 4 »iti^Hn rnnkra draw- t||||V *1.95 UD 
in RE flharp^k-, bEaeket- IdHUi'Jn rf jar-rTtwit jirintiR direet. Used in 



. . .. ^rrr-twit jirintiR ... 

over leaidiriK plauitA to tlirainjitc -inkiPE lime and to rene;^ 

4ld b-VBlrdH- ur Uioke hew bujirilji niarE eDEcaent. ]>hipeitEeB -with 
ink, maaiilrL, tiick* ] HevoluiionlieB, ImurovCB drafliilJr aL lann^Vj 
Bcbiwl, iiidufltryr Wrj-te fur Fulder unJ Fret Triul ulfer. 

W. H. LONG COMPANY, 451 H. CLARK ST.. CHICAGO, |LL. 



to lixe 

W£ CUT 
TO FIT 



162 



POPULAR MECHANICS 






. U 



j 






When ^ takes ofT^ tbe pilot snaps 

on A ttd^ l^mp ». * * to help aim his guns at 
ed^my pUnesp ieWer* When an American 
boitiber drops one of its ef^gs, a lamp tells 



the bombardier. The^ie are a few examples of 
the hnodredsfi of Lamps General Electric has 
developed to meet the special needs of 
aviation^ sucb as these; 




Initrument llluininBlDr. 

Meets need for 

SQurco of illumi^ 
patLQD for aJrtpIane iftstru- 
ments. 



Rernf] fndicjtori, to 

3h<iw bomb disposltioo. 

ambcfi j^reenp rc4 or 
wliite caps. 



^gnallinfj. Rjshjag 
J^mp with ^pcci^l filaments. 



lire-r^t ;n^Ek$r 
lamp. Attach lo Lfe^raft or 
to cloibing. Limp h 
timcscovcred with r-ed dome. 





RHidlfif, Ei^hl fiHirce 
io bp used in icftccior to 
spread Mitht Otef Na’iifii- 
lot’s vurktiLbIc, 



l! ia limji. PfOTidcs 

cTcn, welL-dtiffysed, ht^h- 
intea^icy Ji^hl for cun siKht 
illunilniElon. Ensidc frost. 



Cnclqiit $peL Ustd with Jens 
to lHuod whoU laptrum^nt 
P^tvel. Bui b-.sh9l pc develop^ 
cd GspcciiilJy for Airforces" 
use. 



Laitd^E. With hH Lhc ftdv^a- 
[i£cs of hermeii^aily^seBl^ 
ed flll-Elass units similar to 
those- used on some auto* 
jtiobiic^. 



Thanks to the same intcfisive G-E research that developed thcjse lamps* 
tbe G-I buJbs in yuur home give you mot« aiul more light for less an<I 
less cosc ... in short, they're made to STAV HRIGHTER LONGERl 

G'E MAZDA tAMPS 

GENERAL ELECTRIC 



Eieeirit rj»dm pn^stv/m.' ''Tiit Hnvr q/ Cfijrjw”* 5^Wnry, 
lOr-QO p.m. EWr'T.f, NiKi iTarW Tt»/fiy‘\-ncur'f, 6.'43 

E,irr., CBS^ 



f LA|if| 







lrtv«tt In v^ur 

ruiinhy’l fwhiifl ■ 
rnDny whf b4ndt| 
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SEND THE COUPON NOW I 



Do you think all 
right for you to feel so 

/aggef/ ajiit at qulEfiDg 

time? Do you itmw teby 
you're so tired? Wifh 
many men ic's the uwsus- 
pi'Ctiffl SErain And 
oadelJcatep hidden cords 
[Jlat Saps . and in. 

many cases these strains 
ean be reJieved comfort- 
ably with the help of a 
Bauer & Black Suspefisary, 



REM 3 THIS FR€E ILLUSTRATEO BOOK! 

[t ip:nci how men ia nil 

of oc-cuf^BtionS eiftim t-hcy'vr foujid 
chc aniwvr to "OU JTI’I PI*: 
1 ’'AT[ 6 U 1 .'' , , . spJ&jp ihtiy ^ thcjAfl 
yfsr^yimngfr . . . more active . . . more 
aiive . . . fl]E throtijeh ihc day t 

DOMT FiEL ^-BUSHED" ANOTHER DAY 



F! 



BAUER « BLACK 






Suspensories 



Divjdlcn df fliB KendolE Compdrlv 
Dcvl. 

ISaa fiauth Doorborn lit. 

Slajrbc E"m. mliainA Sr-nd mr jcmt boclck^t 

on «ui£h-Hffoelea . . .-quEc-Ic. 

Mnm? 

— ^■- 









Nfl Meped 0am aga from CoaEJeasati-Dn or Swealing C^ipex^ 
Walcj^ Softener*, Tank*^ Wall*, Ceiling* aed Air buct* 

A SURE CURE ~SenaotEijniil pIab^ 

lir tiark erkiitifis prevonU e.+indEnatititMi drtp 
frr^m rtivU\l bricky wood, plnaWr 

cortifwailioii BiirfaccB. Pn^tec-ta metaE affHinftt r^trit otid cor- 
roeJon, proioneLne life yf |j-Epofl, Lanko, Etc. Foeitie u TnoiS' 
lufE-t>rvnf, iciaLilLitioEL lypv ^cisiUnEt- Apply with bruBh. 
trawd or Bprpy. 

R’Oa'ulireei tin tnaintonAiii^e, A anlh'm. enVErs so feet 
pf W' pipe- -nisiiic* in 1. 5 and C& j^hTIph dnima. fiEt at 
ITnriiwnrQj PlumbjnEp BlElt Su[»ply Pealore or beticI 
for 1 faI. preuatJ. xvr*t of FREE — NoOrip 

FlandlHidE, all ahcNiit Cc.pnrlcn:e-P:ti.-rin O-nd Eta ProvEntion. 
J. W. MORTELL CO., Ill Dureh St., KonkokBo. III. 





BIG MONEY 



WOOD HOW! 



OTTAWA 



ONE-MAN 
TRACTOR SAM 



350^ Cuts 
u Minute 



Tttm Wood lotB into help Mveothor fn«t* trs wEii. 
the TiFTir, Unn O LLfl wa— f sateflt cm ttinr, oo*ieBt wny . 
Cntff latRiB arid small Idab, fella treesu ThooBands in 
USB. Bai Lt to last with apeeial haavy atifi saw blade. 
FcKrtiYici wfety ?ioteh tontral .driTfli fwtB any power tidw-off, 

OTTAWA MFC. CO., D -927 Fnri At 4 w, OHMu Kmu 




NOW DOING WAR WORK 



WANT PRODUCTS 



TO MAKE AFTER WAR 

Ek|uJppid tCh prudui^n larRi.^ v^dinno-. Will flEiancu de- 
vinloiunrnt., patimia, rs* widl as manulhctum and aalm. 

PARTICULARLY INTRFtI55TJ5D 

HOUSEHOLD APPUANCES * VACUUM CLEANERS 
STAMPfNQ PRODUCTS WITH ASSEMRLY 
Uirt will mddtr trihAr itemt 
UJ&SEAltCJ[ ENGINEER. 

QUALITY HARDWARE S MACHINE CORPDRATrON 

5«l-jL H. WAVEWSWOOD , AVe ly « e. CHICACtt, il.1- 




€^eurl>es/qns in, 



FRANZITE CRIPS 



Mqil^nlie YiDtir &ifi! Imptcitfe Youf Scsrel 

Ufy*i liiiriilntif Kri|.i^ hiiule. P^iHdtiY^!]^ an* 
bironkiilitL'l y^it OiU. ^ WfiMtHi., tli-StJii'dmlrl. 

Qi isrljifl, I.ijp'r * Mauv'ts sil il wldi^ i^iioirF^ tif hi-n^itfeful 
^iL'-oiiR'iki in hvu-r/r wbIduL, onyx. Etc. l,nw phkea 

rATA]. 0 (]. ncjilcro WimTtil. 



FJU :|-3 



SP 0 Rt 3 ,'lNe., (Mill} mi n. CUtk Su Oeiil. r-S, ChiueA in 




KBtP TOOLS SHARP I 

'Cil^lNE) riTi^l oilntc'ine your cLLlLhir 
Oik tiki* v'EsraatiLc tAHil. 
fnLC niblone fn^r uiiid fine 

hnninjf. 

WRITE rOJT FREE FOLOER 

{jIcL the fur In iilkciut ihiif Invi^-- 
ccHit Timki^n bejirin^ tpoi 
HlrcHucr. Write toriny t 

CLAUSING MrG.CO. ^^JSSSS** 






ARKOCRAF 

PROTECT VQUR TOOLS- PROM THEFT 

WrWM V rl-li i^Ih'Li uIu *ni ■■.riiPaa-j ja i ^f iL im thB hu^- 
hIi'I iinil* -iii^ |*MnipMnkm nr hoj niKldL, 

lan wrlCinc dW **’»h T^n uP ThiiU- 

MWp bj BH*lwtniM, fitmyhw 

tumplelt OMtfll ILSQ— P^ippil 
P»inrMLiii|; IILiulnJiffd -clrc^iid- £hnL WfO* 
ARHOORAF Pth Cd .,3331 SXJlArk SuPticBMd,an;. 







toIjh DRANDFATHER CIOCK NOW 

U« r*f *k«H[i 4 « SIWP TESTED COPTR-f OHTED VLUEPPIHT. 
'J lp^KLnDlt^pkbAl |t^-l-L-K,ij% vniPiti lhi»-n'i 4 l hnVv DIM E h lliM 
AipI *l-l« 1 'h;i'ir.r"Hin¥ Oc-M |u>k-lKC IiibIi^ Ah- IiE W*f tniRk- 
■iMr, tulifl cKkJM ...Jkifiiifi.i;* .lu;,«iHM M-M- k»#MlHli»f ■R'WMW 

iittw ¥aMAh aulM now. AwM 04 ^ 1 . Fr«f». tAPf- ii^li. Huniiire 
HUENPCL CHiME CLOCK CO.. W4m. H. GwHinbrn. i*mm 
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Get delta's Tested HOME SHOP 

^plans 



ynTheS^e^a0am 

A MAGAZINE FOR CRAFTSMEN 

6 big issues 



Wmt to /Hake... 
AMP How TO Make It 

Pro/c(fs • JVews *np 5 • Designs 



* juaniL>t^, 
yf alS 



iyr 

Icatfd, 



Expires — iscginfietj 
h&ta'i die bilTKaill 

jCNUf btnmc wftrkitiop 
provi.'Ti IDLAS! 

Paijc jfKr page of pro|e<it — 

— — news — m rvery ivsuc 

of TtR' Ilif'L(4ipF:_iiiii, thp hr.kmccrafh^rs' 
mB.EEELnf published by ibe makers 
of famous DELTA P^wef TopL^. 
Ji'i ia^ufd 4IJ ycitr 'rciund, so i4m 
?.nd shop kinks rtacb yuu ivhiEe 
(bcyTe sdll brand new + . 4 

Fun, ««^K#alth fill R«cr«Bl;ifin I 

WiuE can coiiipare vk ith [he ihnii 
o-f miikinp tilings with owii. 

bands? Jn your workshopn you for- 
gcr CAres and worries, 2% you shajc 
rhe fun with friends Or fstmilyr 

Tbc Ddiagram i$ your key to 
exciting avenues nf fun. fr shaivs 
you how (O beaud^ your biume r r t 
npeijite machines emciently and safe- 
ly i k . earn extra money . . . and 
produce results that 
win ;iiJniii!'ati*^-‘ 



every month 

in the 

DELTAGRAM 



&p«l 4 l Slhei Klii'ki — [■? Ei'r tlje 
JIIIMI cut ef >'«ll tmlfl, Lh'*PI 1 Ii™ tu 
Oirre^inui Hhp|;j pnitili'm.-f. |[nu> Ed t]n 
lApir ripplifepr, likUL!.iiaa ttiE lECbO,. 
UraUiEJ- fuilitr-r kIl'. 

□ fh Evsi^inQ ProJeetH — -donn In mia 
uTi^llJlit. tvMAiv ri>T irw’ nr Apjr, MiiIhi 
J4cmik Vmi-Ltv Ihiit lliklil- 

i^r — tiLUMln'dri t.i[ Uliun. 

DHignt find f^l-nni— Tli>* Ulnflt- 
L;:i VflDOrl, Dkl'tal. dp PurnlUqri!, 

rlrluro rrEme*. pi-iH-dtfci'j. tiMH, 4Jte. 
SbfrP EdMi. — Jell (H't-upi ^ Diaeblisv 

ML-upt< ~ ll^uf u'ajFT4 ar ikkiiLD wikTk. 

lo pa Ini' tiamljLiTL tia tiM: jjlbc 
-rr FDriiLti Pi^]slilti 4 i — and LuibiJrecls 
nl utliunl. 



fiS Tasiad Flans — 3/4n bchl 

Packed with plans^ pi ecu res and proi- 
ecis. The DeEi^gram leaves ficiihing in 
Ruesiiwnrk. Jt'a decailed — Specific, 
In ^[ruclir>n-» are strp'by-s^ep . . . com- 
pLtce and undcrstandahle to boih 
giinners anti experts. Thac's why The 
Deliaeram is more pirauLar every ytjr_ 
Racn season The Cje‘lEag-r4irn — <inly 
SEW- for a whole yea r — tun Ea i n-s abour 
6? difT^r^f, testira plans ... so each 
fvEan CrqEs- you abotit I 

Oid«r Voul -5 HOWL 

New subscriptions scan wich ebe 
Spptemhe^r-Ottiibcr issue ... so make 
sure you geE ei'cty one. Flit ^>ut the 
coupon , . , endckse So eeats in chc^k-. 
scamps, or money order h , , and mail 
[aJ^y * 

H 1 I-: 

ItioL TTiakhM, 
P-eftv j)]An- 

n I II * fl n UT 

t ft tt - TF*r 
tOCildfCKt JUI|. 



Ptpfif/ 

tains'* a j ^n/y i,si.e o.n- 

V-* ■* st'ction fln "AItA- 

niohe> _ n™"'- ^ 

feafLfe aW “ '"w ont- 

^ 0 " vtdet 1 



today/ 






Mail this coupon NOW ! 



E>LLti>r^ Thi' ID+lLap-ani 

THFv UELTA MA.MriTAi'TUIlEi^Q f'OMrANT 
EHDIf K, Viffia/l Ai'e., 1 , VVutcmvIn 

r want ttii- Uffii'llfal plaji* aikri EiJjiilr hrlu raf Ttur |h tf«riTn fw one yeir — tAx bdtiii-:*. 
beflualiLE^ Si'ptiMDbrE'-'Ck'tDbtr, 111411. EliLliji-ieHl JLliJ Ei4k — iriMiniM, ebi'ckj or tno^oy-O-T^lci 

T^eiitri' .... 



Actl¥in«- — TrJMki ii™ wSEji ntJurnL 
- iKt-JLi^ni- bf ESielr f-s.lK’rl^’JlL'u. Kufp 
hi lotsrb -u-hElk ^hu TH'hE Iu IbC! cr-tfE 
(IkIhI thrmlRlk Tbu LloEtefTATn. I>rrkr 
>HHLrH lUM I 



I 

I AlJNri!^H^-.^ ..r 

I ultr 



___,_! atale^^ 

ZUiie 



t 



t 
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It Is essentia! to keep 
your household equip- 
ment and auto in good 
condition and make 
them last for the "dura- 
tion.” 



I $ 4 p[ trpi^i In 

pumpf, 
j hral«n, ilj. 



SMOOTH-ON No, 1 TVill 
help you, because this 
many-purpose Iron re- 
pair cement seals cracks 
and stops leaks in 
plumbing and heating 
equipment; automobile 
engines, radiators, gear 
cases, and other appa- 
ratus; and also tightens 
loose machinery parts, 
fixtures, handles, hard- 
ware, etc. 

SMOOTH-OK repairs 
can be made by any 
handy man. and do not 
require dismantling of 
apparatus, heat, or pre- 
vious experience. 



(Iftp Itakt In 
plp*»j rarflalpn,i 
liitriirg.pkimb^ 
irg ifiltifm. 



Out £Md 4 TH-OK. It lx xtaiLkbd hy 
your hftrdwjrti xtar* In 
7-bxl Of ljri;«ir w pjf 

vftUfVp yuku tmn jfiit It fr4m bl 



T h F 40 - pH^r 
4MQOTM ■ fiH 

H 

vrti|c-h CBfiCain* 
at titV- 
theiNvm, net 
HJhllJtiM: flic- 

whc-iiir h¥'>l 

tii>nc- aiM 
*n n n t- y 

Artd xhtiD 
ri;PAira, 170 

DiAfrJirvii, TD 
V O U W 

«; * pi y without 

PSIl i.n 

«nd mdtl 111* 



SHOOmKlH 

aXENTS 



SMoaTH-DH MFC. CO„ Drpt. 37 
ftTQ Cannufidpiiw A¥4vr 
Jvk-B«y City 4| Pi. J+ 

PlfHO MCld env*fiilla-Ofl HuJJrtk P€p*k 
AddP&Bs 



3)oitwM SHOOmOH 




YOUR WARTIME DUTY 



ifutf iTttH- aOrW it in. Slvchamtu! 




RADIO'S FINEST BOOK VALUES 



* LEARN RADIO 



5p€^jA]ljr p^ropirrd lu i id! i3iJh> [rj.lnJn^ i jl vcImuI-i and 
indiu4i]r> Full nf nluAblc diu.^c-nd Jor ihmi 
ItodLa FqifiwiuF-ii-a iin<L Pplii Nd^ r . lOl 

DIclidBiairv E^dho tfrYmi |<4k, 37-7:31 . . lOt: 
Htadia Circuit hlaAdhnali No. 3?'-?'.53. J&c 
ffuriHF fl«ild«ri HandboDk No. 37^75D. . IQc 
Bimpllflird Rudli« Smickg Hu. 37-73 j. . TO^ 
R«dli4 b,lq Nqngj^vqil, J7-7 $4 - rHU 

AUI» RADIO CORP« . 

933 W. iDxjit.s-j-?. Cblt^Ui^ 

i 



tguvmMP— hrli 



Keep car radiators cleaned out for 
greatest motor efficiency. Use 



S&ni-FJash Pirwliam Oft cm 





Kf'FlRn—tD BAniEFRONTS 

|r tflffir fo 

VACATION LAND 

AfiDr T,ht wiif yoti']! be SthhLng t4 
drLva AEUfiL— iig- eIib mDuntn.'livfh |he 
fCrcDL Dfcn ipucee. Blpht t*iiP 

sfTfitiAWE.iNF caurn^ (;■ 
iMiiri|r f! prliqii hii:^ 3 ti>iE' c^ildr V- 
B. Anmy veliieJf^^ 1 ,oter It cm-n Iw 

^bkijp. Ein lilb'^-Urt- <trT iMJXlUFKa 

□vjccirULf irliei xi^ywJiA-rc. 

HULL iylANUfACTURIK^ CO.^ 

P. O. 344 -DPp 
WARREHp OHIO 



3S YEARS 

rtf buildinff brttfir rJujjit^ Jor TcmlwutktP* ftnd 
NltteJuniaia. Fetd CalA3ehj{L 

GER$TriER TiMH. CHESTS 
443 wPilmUx- fit. flBirlDBK OkiA 




BUIlKAnqWEIDER 

I'or Light civ M-p-nvy WotIcl 3 0-Un<T 
flii]p4.'TCBi CDTriplcHa PLANS 
tcKiuiJ udlI ^e"]] include 
4 Ilf Tiis HEW fJsiiaJcfcjj;. 

LCJAV MAHUFACTURIHC C». 
134IT LeJay H-ldg., I^ti nno^apgll■i, Mind-i 



WINDOW SIGN LEnERS 

ForKUira Frontfl-and Office WlnJi'iWB, 

thccnan. Frfbe£ki2iiplc?L LibenJ tJfTortci i^-neialjs^^nta, 

WETALUC LETTEH M- 432 fL Clyfc BL, Ciiltag* 



GRAY HAIR 
VITAMIN NO* 

No dyo x Na dniBX^— HEilr Er<tw out Ib HatBial H ^ v 

Color \n almoxt nlFto out of trn bo-it -taM4 |vlt H 

bkiiEAg m tdblvt Coklum Paftibr||i^rt«U Vlt*mll» ■ 

BBEih dayi 



Wliy pnr S3.BB ta $S.0fl l*r iJie Iahwm IThip ViuimJn”? 



SE;NDI- Ha MaMEV. 4 'UEt BCDll TUERjC BQd BdllEOSJ. Wf will Rhip IM 
HD-EnjTj tublctH uao dui'D'^ fupelyl tmoutnr ptmuhpnl ipiafciEy ChI^uib 
PuntoibeiMHo VlUuiLln C.O.P. f-if pifkfc fi^w ponimsfc. Cfiur- 

.inijeetj hfuuB qfiuliiy u uied. In tfxUoruil T»tJi or rw«<*7 Vehr 

LILtE PHOD Co., 2017 S. Mlfktiwi Avt„ eapi- 9B. Chlca|t>, IlL 
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POPULAR MECHANICS 





CleciAicit^ AfUf-utUefis 




ONAN <SASOUN£ DHIVEN ELECTItiC PLANTS 

'piait'id» el«cttLcity in IvcbIIqua 
wkvrfr ll 1h uoI tithervriae avail- 
^h]a, cmd l«E itEnei-geacy Blandby 
B4TiFi^^qij Tbouagnds hnuta ai^ 
drying d wiaiuiiiig^ Jidh in lha war. 

$i±C<f fr^AI :^5-Q Ca ^S.Q-DO walt4. 
ft.t, »g ■» cjr-clt^h. i. i-g ho £419 

VVib. D.C. « t>D 4g(HI Viy\\^. AUa 
Ulial A.C. And D-.C. OMhJiMt niJKlBli., 
Aih Of ‘wAtCf COAlrd.. 

JjpidUp irdiitf /hrudAtfl. 



IMUS RotaSsIciii 



\\\ oiva:^ & s«\s . 

n|liin4f4|»aLl4, 




(lAsnc 

IPOD 



PLASTIC WOO 



■ ^■1. k — 

Loose balhrDomi fix-- 
^ lures can b« qukkty rc^ 
Stl wIth.P. W. Handlers 
like |:ruEtV^ hardens into 
WCiOd. Al Painty Hardr 
Wara and IQf' Sioras. 




PAINT STRIPING TOOL / only 

J $|oo 

^ I POST 
^ A PAID 



b iXm NTW TOilC. (nnt m. bfiiHhl cVefTsMO MB mmt hIi-hw^ 

M woK in-iiiL. I Mil Dtfe Kill. i>i>»jiap. caym ufkJ h-kIIi. 

UiDbL f MHutiuT, ]iwa«u OcMft hImI -.11 A ^-bl LkliLiM rinv^U^ 

HBvI unhjr if t.MD-iiii- ri'iiiplirLd gmL Fnr , 

poinlar^ n. iVlf" n-iiln MripB. hr^rliHiinr KlJim^ith# 
|^ip|-i.4!r>M-Hl;lnpdrutri|r4iniu.-i<i - t- O- T> t^^th ;;r>i 
T-.VIL iim [K- III, ha-'-Miiim. L'jihnifO 

nljTrrh:inFRiM^ kt* n.¥u4k.lilq Bm- -p-hlw oi 

ini-rrnwir ■i,-np?p, 

Eviqr PilHEf ind Ctillnti'fl ShtUd Cn* 

|.?f ■- ..-.r I- ; - lUay. I — ’H- If fni| «4v liiil 
ikKib<^uCl lIili '—1 li .- V ^ !ilr-! Gi'*»isntr li* wtll ■■ 
iH-nijlif I • •-■■■IIP . >l rrV ■ i|l4- Iwol HD'l W-eLI 

ItrmuJ ^ • -. I -imi; |l-.. 

rJH-..'-.- W- ■ ■■ : ■ — *ff. 

WENDELL MFG, CO. 

^13 L M. Aihbnlt •.«!'. Cnif«o. IIL 



'*B1W TO WORK WITH TDOIS *«0 WBOIl" ^ tiotiuinr bn^t wt 

PboclvrdS-lIlac^ pilfkc^\ w\^h hLLdSlr-D LC^J llnf ln.sf|icnpp for tw-jrlnn^rs, pnil 
With ILdtflll (1*U fPE" tisrt-rimrnil wiMilnurJieJiL JiTcr^ Jwiuc- WurHiJiUO 



jlbuLiLd liD-5'C -D- iCiHJJ‘+ A Biy ValU# at SI.-DQ 

MU C. DivIsLna «l the StiS^nTi::/ Wnrki, 

STAN LET TOOL5> n-o ei^ 51.. Brjuin, c^nn. 



TRAILER AXLES, HITCHES. AKD PARTS 

■ If EuECbOF.LL‘d IJL ikUTCliBTlnE traUcr 

e-K 3 <-Ji. 1 ihte- 1 i«i DDd DtLifeir Irall^r iurt 3 p cvn-ii>ei 
UR pTOiriF'hiji'L Cniviplp-tp Ko-ii-^r Irhil-PF blUD 

priniH, Wtite f«r frao 

HAMNirH BLOW TOOL COMPANV, P^pl, ICO, WAO^AU, WtS, 





WORLD'S LOWEST 

ADDimi MACHINE 

IBtAL FOR flUSlNEfiS _^TUAitAM. 
DR PERSONAL USE TtlblV Ml- 
CLIJIiATl!-- Mijl u LCii^. □TK-ratiM- wUhifnil^'Ti 
JblkpCi:-i‘ dlLi k. AniEln^ RUbildr-je-L>. TPIUll I |kl ICP. 
ijk-nIh-r. uiiWU'iLiihiliii’aiii. J^iivhfflr 

1 1 Hr>l r Hi-t'i't iinil Eix-i I-. fdU^I OiFl. — rur1lLIRl > 



PRICED 

VcilE PfrdhBt-EiEd 

rnn tnial 

: ONLY 

Total cait 
SEP ao NO 
MONET 



J iLH'-iiim’' TmM iiJirl .- 1 -rjHHjb Lifif-. MO^PV 11 Arii ■nfAEl' 

^;pnr| aiaiaii.' rii--| Jiidilrvieh. |ji1dimLlfI Dlll.V 

K'J-.T'ifp fiILi}' iKiHE.ijL;«'. IKiTid rnh| c-SHh Ir --■•■' - 

hAi 



, .1 ^ eiIjIa'IeIi^ it. P.! 

lAcI: m II ii-P-ba#li«rlihpd. aOCNT^ WftITE. 

CAICUIATOR MOGHINE COMPANT (Mlrs.) 

OEPT. 14S, P. O. BOX Ills CHICAGO, ILLINOIS 




Way to 'Tell a Good Mechanic 
Is by the Tools He Keeps'*. 



gf Aiai'jrFrrranco 
WESTEAN AIR UHE5 



fveryw/iere I'n AVIATION 

vefercrits my, "Snap-on foo/s'^ 

Wcsicm Air Lints , , . fftmitcr dhiim . _ . 

places hij;h impiir[iint'e t>n every pliast of 
[tnanL'ic. Winli a v^'c^lch of OKp<iricnce thni spans 
die tfiiire period of or^;nnizcd air franspori , k ^ i>lu's 
ii rcct^rtl of opct;uiiig elilciencj' whicfi in some years 
giveraged over 9^% - - /Wescern joins either fstmej 
airlines in ^troftn ^ndori^unicnt oi Snap-on lools. 

Says John Dipple^ Superintendent of Ma.fnienancc-+ 
'Tl men 1.0 up records of this 

kindj and I hive always foonti that one way to 
teil a jjfMHj. rnerhanic is by llie tools he keeps* 
Whether ii^s on deJicate instrument repair or heavy 
enpine wark^ Snap-tm tools meet tvery answer of 
l^nrstl dc.Hii'n and long life. You^Jl jin<l plenty of 
diem in daJJy use around uur shops." 

Everywhere In aviation Soap-on tools art on the 
job I Their accuracy^ ftexihiliiv nind east of applica- 
tioii meet today's urgent need for speed, and more 
speed. In victory-gearetl industry throughout 
Anierica you LI find them in the hands of the men 
who know tools * tbi' c/jo/re c?/ bviit'r utecbximfs,* 



SNAP^aN TOOIS CORPORATION, Kenosha, Wl£. 
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WANTED 

IDEAS 

For New Elecfrical or 
Mochonicof Toys or Spociofties 

HnEf a centifry bf lendel'ship in Its a pedal 
n^y kas earned for <i lorge^ higbl]f rated 
mbrtItfaElunIr an inteniationaF acEeptance 
ftnd! diatrlbulion of Its eleetdEal pr^ircia^ 
At preientf fhii facilltioi are dnatod 
Hlely te wor work. Flant expuaaioa opefl$ 
the way to latter ond mote varied a-ctivitio& 
Iwhen Hie war is aver. 

We ytend to acquire pateaitf or t»tfenlab1e 
ideaa far new electriEal or mechafilcal tO]FS 
or spedolries marketoble under our braod 
name atid through our well etliibliihed 
rhanneli of dUtrifautian, 

Inveiitora who have an Idn or b potent 
along Hieie linet are invited to write as full 
partievlors^ Yuur ideas will l» respected. 

ADDRESS 

THE PRESIDENT 

e.r.O. Box 341 New York 1, N. Y. 




fdlf you il pn Papuiar I 

m 







NoneifHakinti 
Pqi| Rcfisitiq 

BOOKS 

CcsTcil oc§ 

I^REE 



PRA^TfCAL, PROFIT ABLE 

Low Cost BOOKS 



PopiiLir own pubUroiliivu 

biKikji fbr' MPir OilMOhn'OfYlOnE, On 

IbiitinneirUnilay hObtr^ 4:ci4Qgrmrn-t flnJ WagrO IQ 
cam VKiJU wntmwy, 

Sdrct Biiif D/dcr How 

HOw To ftpLid ■ luOp-riinlm, ^ 4 rw, CoinpIKv. 
IJhJp- voliHblic^ J^rowLcdca Iwm plilo 
book. Bi-BO- 

Wari.v Power TooJx Yoif Cpo rtpHe. All oE i1t« 
w-fmlrd power tiHli for Ihy biiM» ‘vtiirkaiwiEi, 
MAh-n thwii 



. lllll POTIP, 

SIp 33 . 



... i\l 

iow fi^L 

lOOl ^oin' to Uio CoACrolo, Corvm* all roirw 
err^t- u#»*. KhBMx. thiyv ifi Jicon Ji iM/Irkc 
builbncp, ■ iMDOf^a ta f].DR. 

Your C 4 ir. iSbtvo ujh to 9100 - o pwr. D«£rttHM 
DC -iljnrfee- fcpiBin, xbn^i-urti, -sir. 

e^Klij A VhE. far pEoofiuo $r iw^ti Etiowo 
Jww lo Jiftilo IT ImmLi ml bomo. 

• I-3S. 

Shop HoIol, Mfwif^TfnjiUnRr wmnitT-flxvSiir 
:^'tn t*rf rmy morv who uriom tn'iotiy. 1P4 3 
vrplumr -SO ccnEi. 4 volvrape iJiimry S3. 03. 
Oo-^on look. Bukirl yotjr nwn tretLUM, fetma, 
kown EurnLcuH, ofr, S3kCH>. 

WeIdJrg, IriTinf Dfid ^l-dvrlos. InrfudLwr 
Jbw la itiHieo wv-|r||iiE- niHJPEnoni. itud uuo i[ 
oSLKTlIvrJyL Sl.atl-. 

WKat To Mtb^ Whi .1 |e» How lo 

EUhr It f^KT fbq -iif-lvfTJtlL 1 194-3 volunio li^' 
luMT -rkollik HI. S3. ^-mihcrT 3Qo. 4 voluiripi 
lu!c-c olDlhp pa.OUH EpoperJ fl.fISn 
■ ay Nlei^kirtif. T «10 ki«a( EiixiIL for V'Tiy twy. 

piliLi^Tiihlr- aE rL' Euivo. S 3 .N. 

Photo- Ouidfc Th« inildP to tKEiOr -pl-i-EiJirvn 
Witb on moNliic 

«MLdkpmoiLt ml tivnt--. 91.39. 
mnvn^ ki#biffcs rormulHP. Owr 30 Cld rormuliH. 
T«-[l« iiDM u convert ^-mpEt jnci'vdionU 
Liiio i^Lobli* iirtjfSuiJU^ 4 - 3 . 00 . 
ttl^O NO MDHCY — Uoclix Xhlppcd C.Q.D. 
Iinywli.'i:* I t^ U.R.A. Ot -prlrv III lo- 

^IcUv'Ty np»tr W* TJoy paatajn- vrii.tn rv-^ 
HiUiAi'icc ncrom-iurtb£ix tiriiAV, MokI your 
Pnlcr Eoday- 

POPULAR MECHAMteS PRESS 

ftt-p4. 4TB, 300 ■- Onlarlo St.,. -eiik:a[|o 



CHECK TtTLKi WAMf EO AMO MAH. 



SEKD UAME AND AI^DRE^S 
TODAY— Sc-tct;i< 3 d booke cor-er- 
iriy all tradEit], ofUce helps, 
Komo YTorkshep, ^pqrit 
woFkr hobhicH, d 1 «;r LeiTTTi tsQW 
Je eOrrt mere. Write today 

Populaf Mochemica Preiss 

DbpL 4B2 

20D E. Onltrrin Si. CHICAGO 



. VOLUME 

50 ?^\ 



CamplBtr 



"AN SLE . SET^ MAGN tT- BLOCI?" 

Fgr MjqniiHc Cllddl Grindiiiq, 
Kwp Surface qfEnder wb««h in 
giMd otfier^ A bogn to l«ol 
aod dia mokfri, Copppfiiti 
3 unrHi Block — 

12* "Alia leaser ind 
BIO - HED - NIB wilh 
Nq. ID^CNX Diamond 

toe - KEY - SET 
RE . SET ^ ABL€ 



POPULAR MECHANICS 





'l]E frienfJf; hospit;i1ily of Clev^loiid's 
most liottiJ is somullihip yuti^JI 

and wiwi to on joy 

Eoenled i>ti Public Square Park 4inil di- 
rerEly romiected ^^ith ibe Lfnion Pas»eu|;er 
Terminal. 



HOTEL CLEVELAND 

Cltn}pland, OhtQ 




LusmcATCS < CLEANS • I'OLisHfs . phevents rust 



AEHifi 4 F,, 0 ru{;. 
CrcK^rrv and 
lOr SEeres 



I 



STOPS HOME GANNINO LOSSES!' 




MIKAl^N FfllUt JAR CdMOITIONiR t^rlnds. 

Icviql ji|.L i^u 1 »I-j:i 4 >f acrnfiVi'-i-Eftfi Ji 1 .aiidji.rH 
Jurini nkk^ L[K']i!^K 

JdlJfi. MJl.kV PKAW. PAHKh;!^INOOrPKAit‘i. 
HKACIIfvH. KTC\ EXlJ KKTK.M^IQH. KAVK 
VlTA^^I^i c-m^k-r ^'^UlillDg liM 

P 4 >trr«:Cl fi'?iid. ^LuJ» tjJ^uilMKLs OteIit 
f-i-EiVA ltl!'L*J^i4iid in Ud a. I'ulL LnulJiicLi^jiTly. 

MIKALSON MFC. CO. 

D^ 4 . P. B^yi TDL. Ev«rrtt, WaiililnBliirv. 




AUTD ENGINE Sf EED IDKTROL 

GOVERNORS 



Give conptnnt flfk&eii la atit mak* at 
nijUrj ur truck cnpririCr T-fli?ird£rfl* df land ctiRORmr when uu«il 
fur p<iwicr. PulJy K-uiiTunteeJ. CiNiriplatn. ttim-plifi Llia-E.iruc- 
tloTia. Oil rlnff b^uirjnH CI2.-Iii(i. Ifn]E bearine Nooticnl 

bmneh, 7 -D 4 S WincmuTi St- Lditin. AmeTr Aiii-Lic 

Frernircul^rf. CANDEEp 2 £J 1 -I £. HUI^ L« AH£Vle 9 -T 
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As Allied forces move up fof tbe victory 
campnign^^ they^iJ be staunchly siipportqd 
by Atlas ''anil I cry” on the home front. 
Atlas Lathes^ Milling Machines^ Shapers, amJ 
Orill Presses arc pouriEig n steady siream of 
prccision^machined pam into the baide. In 
shipyatilii, on airfields, and in key induHtrjql 
plants througboiJi the natloeij these mexilern 
compatt tools are favor ires for fast, g»recision 
produciion. Rcnieniber after victory how Atlas 
accuracy and rui;gcd strenfrfh have been proven 
in the toughest test of the ages. Adas Fre^s 
Comliany, 94.1 Nc^rth Pitcher % 

Street:, KaLi^mazoo 130;^ Mich. 



-FOA A N£W SHOP 

4FT1FA fHf WAR 




Et\tf iivH AfiHt' iJ in Foputar 
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WAR WORKERS -WIN PRODUaiON AWARDS*' 

tJMSUinnril* 
nr Jinvers. 

MOTO- 
TOOLS 



D^r-if-hniil M tint iUsehJ nn ImrtdTtfd^ ol jrjh'bA, Ifl 

of Kux pliinLu. b?'i;-iiUttJe tk^-y aunJl irhi'flt tlmiii iinrl Inhnr Jiftvtrs. 

ilLuirC'HlJVIC [DCll- — “■ " ' 



S23.E0 



fC-WLlllE- L 

M’x-Litlnj; polnu . . 



i:]i»nkni; dJH. raictl-nirn. 4 ini| 

„ . _ _ _ [ivLihJLnii, ^ruikLi^, burrmiff anil 

tiiLlJilLliNe . . , ihiHE* iir^ kiui. j| fvw i:if Ui?i 4 >TMi 3 'i- 
eS’^uIiLLIC'Ii'I , IHhly -MhiCei-ThhiI, Iir" P'I :— 

ij I ,iiLN> <H.h-~iin>H Jtf'Etirr irnrh ai^iE I LTmcifiv'iLH tlCir cif 

ph'«-l<rrfKnr ■rFk<"': Uikl-iwna(r^ll 

IkunrkniTB: raii^niolcd iddUh' fcan'l uvc-rlhfMLi . t!rd>-r 

Mr>ld^Tixi]i: arwl PcvfiPAFl-ofl iiL jr^r iSaalH, iir illrcci. <111 
I D-i!uy [rlPl, Hiini'y-laiir'k fe^iArpriL*'!'. I'^MhriL hhlkiUrTC-nE 

... j #Ie£. 



U|Kill rMZCkkili laj |>ru|IKi'r ril^ianlJ'p 

DREM£L MFG. CO., 



TO SAVt TIMC — 
COT CD5T& AND 
SPEE& FRDDU^TTPN 



Dept. T-m-J, RACINE, WIS, 



Try Anti-Gray 
Hair Vitamins 

Plus Wheat Germ Oil (E) Vitomins 
ON THIS MONEY BACK OFrER 



RESTOHING GOLDS TO OSAT HAIR WITHOUT 
DYES IS SCIENCE'S LATEST MIRACLE 




It I'lwir tiaLr li -mh^liif: nirnnlfH. Ndnl die >MF-eQl{iF, nH> 3 nn 

nckrncL' diTcm ilcw hn|H' wiuiiiiil. rivi' 3 iiR> A 3 nc-Ji cit ct-niikti vkLamlnii- 

Ifl yi>UP iliiily rlirL mil miHi> hnlr Ifl 1lir^ LmisHaV'ib LIIiIKh 

[td buiiMlim Lir Ihunk' ‘■■mill ettij' tinlr' -vii^mniai iiji Aitiifily uii- 

Jiir lli^ ik^||iiia| :^-wp.y p'n.nDtc Viramlii tf4 |nei ‘■luir 

iUnULUik PEid ili>JlKlllJ?rj to PL'e tlfcC BFJISf iqimd Tf»l.i.iTn|lnai dif 

namuii iiatiiTTii fmifinaL coidjr cu Uiir lialr al nHUn trmihl^^H, F'liii^nri. 
a Ue^'uI i]q|jrxi«un<irriL kll Vulif kmlr iwaiily. 

>i^YM-wi'lr fill -1111 Iran aUiJ i4iiiLk-ii3iiHn< 



Ydiu can rauw Lwl 
iL-iiVic-a aa rHjm for 



ii EtiNf^rHntr-rlt not an(y r-ontaloi H pn'worful af 

■■ inb Out ^■itiPfal-.lil'D"' Vltppnin TEl whiwml 



llui-k 

Htir-’ ■witaimin_ .. 

pvrnL Oif il WE>II. I'H.ILNIiM Li IWt U liUir 4,ka. VCU tin-V^ lUiilLliLi; 111 

tn*r , , . no iiiii.Hin^ no fu*#. V?iu con n,*?!! Mr'.*-. ImlLiiful runnlfrf 

'^I'l.lklT VOll ini'EV yoUF tiUlPfW ll«l. liLl^ailRDH PaikhlCH VIlBFTlhtK wnrl{ 

fTTitii wiilLiii to clicck ifnatf f^iiq-ijg|i| SiweDUy fcoiS luLural ralcr 

blOlL IlLLu ho Ip rtnxiH. 

^^'iLUn Lliit IhIliikI ii|iivB mil rnivkilp Ll<? |pru|>ur dr 1 L'mcntH. Ihc- 
1>|ay EllLi^raLuh>- ilEfil TniniiilnrliErrH ni-luP AliUbl Oli-J 

tlir hair ffroua irru^. I'l^rtiiLiHi j^eiu muy nrcii ilic vllamLiLS 
In haiintci. M?Vk^c lliLi l»*«l 

SEHD ron THIS IHTnODUCTCmY 
TBIAL OFFER TODAY 



HAUATFC Cti e miKia-iiicHieAN 
Jr An At Dm vV- avenue, cHicAoo.iuiNdi a 




Write for 

FREE BOOK 

pur THIS OTTAW A <« work tor roa. 
M4HK MOIViYI WwhI li TaJaablp 
ITJCWii: TTUiFB than >Ti» rt. 
oppniliHl. FiiJLBtTPM and jawS 
ilTTilifl. UiM 5-iip. cngioii for 
ntlwr t?ct1i. 

OTTAWA MFC. CO. , 

Oia? Wood Bi. '□liaMU, Km*. 







New* Ealcnted blTccitJon pdEahTe 

brc eaJrfiinES AT Jlfplatc auto- 

parL*— vrCtlS CrtJittcB in hcuncs, OLursiu liEi'Leliw 
rc4t-a.uFant9, i!tCj,wi tli ddraltli?, ar^iikl J e^. dcw- 
tDJLt oE StKlce flf Lnudi- feuiy, 

ricttp]?,. duiiik. &nqiiijc Gdrfd, SIIvcth Kictcl, 
CjdmtLim+cit Lj.nn-LhEna fanvlilttid. fJnitftt 

f^nmpSrtf, rr^y l-OP U». mhm jrfpiimi, 
CJ]L-Jl-finDi f2 to -IS 3.0 Imirla iLrctilde hNUao- 
-FidLall JnyeaLdkcEiLaEjirtji you in buslEmo. 
atrady ivpeat. Mrndiilie Mcl |Wy fcr Et*;lf Ed 
SciHa TOUAY far FREfE HAHHLEE 
fiPd UlUfLtviLbJ BODKLfET btjvr ymicsjihaTs- 
a IEFe inmirrw frnm n tniRinpiB of V^'llTKOWN 
ImlUE: upcm B-t «KCl 

WARNI^ ELECTRIC COMPANY 

t\<k-J N. Utfi.llf Bt.. ChUUP. Ul.r Pnm, jCa 



NEW INVENTION 



FREE 

SAMPLE atii 
booklet 

E^PlAihE AtL 



Now She Shops 
“Cash And Carry” 

Without Painful Ba^kacho 

MatiT relieve tulecJre Latrkjiche quickly^ aTi« 

they tliEcover lliat the roiii cau&s oE their tn>ujhlfl may 
be tired kkdfieyBp 

The kldnejL'a Aire way ef taklne the hk- 

cnMi AeLd4 iLtiil WiUltc cut of tht blfHfd, They help moat 

|i^j|Je piiaa iilKhut ^ JsIntH js. day. 

When dhsdtnScr kidney futietinrt l^ermits ysnlacmeoJ 



matter to rrmnin in ymjr it md-v ^ai3r« ncir^nir 

■ IT pnine^ [obh of rep ami 

vlknf, puffinm lindet ths 



badiache, rheumatic pnmB, J-nr 
enersT. srettine up Tiiffhta, swvlf 
cyca. headfiirtica and dizsineafl. 

Dan't waiti Aek yn-ur druERlat for DoanV fills. iu«d 
saoceflefuLLy by mihukne ler over dO years. They (tive limn- 
py relief and wiU help the rnUea of kidney tubee flcuh 
out pDiBOTioiia WDUite irmn yoar blootL Get Dou"e PIUl 



DO YOU 

hlah fll FrfcP-SltMk wccklj af!cr a 



Pvtinrincnt bbvl- 
fcjoJaa of jroiif 
TbEtl BECOME A 
COttBKCTnONIBTF 
nxa Ln thii Afii-nthr 
ff pmliAdiAifin run ju 

.. . tke |iniTi4 iFiikpins-— 

JioL medic*] tJT ctiird-pijdj: an fqirUicr cfipLtal heeded, bo sawU 

iLi hay. ITLli yenr. Wrilc for Irce bo-uhlet. 

StepKcnsfiun SyRtem af Foot Correction 

34 iath aj^i Baitan.. Maib. 



WANT 4 
na^a ppai 
uwaT 
FQ OT 
blarmn; 
firfd 

ItW wtti 



MASTER DRAFTING MACHINE 



don’t WORRY 




♦ Riggy^it 
timeKAWfiFr 
dimennipni^ii 
B k 15 1 c h f a, 
]-tbcriT3g jrnil 
liLyouts ^viT 
Rt'ld at— Tfitj 
Ljiv Pruc — 
H'hile they 
l-ist LinfiLtiMl 
Supply F, only 

S3.95 



RANDOLPH RADIO 



u F^r^.'j L r~ tMt^k. rm, 

«U WHt RandoViih St. 
CHICACn, ILLINOIS 



Why put up with years of 
needless diacamfort and 
worry? Try a l^ruolcia Axito- 
inaLic Air CuBhiun. This 
marvelous appliance per- 
mits the openinF? to close, 
yet holds reducible rupture 
securdy . comfortably —day 
and hig]]L Tliou^anrts report amazing te^suUs. 
Light, ncat-fitlin^. No hard pads or stiff springs 
lo chafe or gouge. Made for men, women and 

children. DuTHblvn S*nt on trial to prove it. 

Ni$voir in stinrea. Eeware of imitationa. Write for 
Free Book on RuptUti^r ho-riiik trial order plan, 

^f reEiuit^ All coETCBpondcnce contldaatLaL 

BROOK& COMPANYp S1tt« St, ManNII, WUeh. 
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POPUT-AIR MECHANICS 







TO make this U///Qi/£ 

*pAS SAV1N8 TEST 

Will yflrt uj? t*- senil I'oa jit oiir riyk 

1 h.i’- antisDwno’ra 
cTcrj-whereiije pniittirihT? hiKliill it ari Four 
WiTi If [L(!:CiUr fink, IJiilfa?. il Irlm- OlT 

yiiulfRiLi hilln by ^livijijruii tu WX n.n ri>n- 

KUJh^rti*Jl 1 . marc CwVr^’r, uuifk«r l^kifUli Btid 

nc«;kF[itiDts,tlni Ev?=t will <!&aL you ni>tb^nke. 

AutDinAfic Supercli^i^^d Primrlpte 

Viicd-OLDtifl S;i fTsi irt-J-y <f f f b np=™tflfl on 
IhtaiiilLMjrcluLrKe rtinslpld |?7 riutomnli-crillj arfil- 
f OCr-B tnriHIrt-Cjl STI^n , d imVwTI Ittt} f rttfrt tiM 

ai f in la *hi> hCilrt* J t (T!ib mlKtuns, It in 

mdrvb pirinrnUc J PlkWi iKb rTr.-Lr.rt^ "tir«ith:«' ' n4 
lli^C4^PrLtiO!4>i.CGwnlB£-niiil e-l>af4li1C ^ nO<JttreiJ . l^-nbri 
Upba 3D'^ OB tfU Cd-ll- will] bnCtct nrliid^l barf^mBlIda. 

jGENTS ZS&.MST 

FOR IHTRDbUC|N'-El_ lEera'gfl.fipUiiniltil'ippDi'titnity lonmiaSuaEdoJic^ 
fihil [Nfi^nty. >;vfT^car^ tinolt, EtftfiliotfKWtirr nt'fW'F^^^. iSflOrl iwim# ^nul 
nfhlr>iMiu liQ-vff fr>r hsR-TTionf'? FTfclulLDff-olTflr pnd Jsnifw yna riri ffr\ 7mirtf 
The V*tu-n»atlt Cp., 7617-B36 W, Stittc SfaWt^ WaUwj^»w*. Wl^ 



FITSALICJ^RS 

OnrtrBrt of B Ft pa pta 
foM 41 n 44 a mlr j*;>?iJikJ[, 
ndllMtF^ UJ GK^ irF 

t*¥> EikuItjTBnd 

qukhJptnhlaJli^fayAiij-r 
CD* Id ■ few InLqUfw, 



110-VOLTS A.C ■ Anywhere / with 

Katolight Generators and Power Plants 




FnrFiinli nitme ef TriirTri^l ii" power 

ImtJ! iH'rmklliDK' h'-nsfrKt*Di';> Uianii-uti^ fik'l't 

In th^.' J'k^hl fi?r i iIWj .aiiiK rtpitir 

i^giii]Miit']it HUL'h -HdUdriilltPi jLrlnij^:.'':^,. iiawK, 
t'Xii. Iiir Enalkinjt ijd th 4 .’ FL-[ia 3 TB; 

lFaDAnnJLti‘rn ^ vff?: 

j^uFlutilf .\^Ltuy 
Tond dF^li Yi-rln-n 
R-cnF-raloFr* ;{rni 
I “(000 w:nlls. 

D 1 1 n-tannliLnl v i illii 
vulliLKE' ri'ji^iiL'iliti^r^. 

I'liiC^j'':! ip-nlire iNriMlartiea at orDEnrtl 
ii'UhL }h' ii'oarirh.'il ti] onkr>F; vtkih FilstIi 

I irki'iFkl i i‘ !-. 



■I Fid m.ojiykjTrtirfDrepf nf 4 r turt pluf tif' iiMe ryf 

fiJiOJ'y e-ijiM iT-r^K-#A lyefi/ ru-pJildF'l i' ^Lili-i'r JjfnlPlffi 



Kalo Engineering IfOmpatiY, 3Q Elm St^ Mankalo^ Minn., U.S.A. 




ll^ipidri'^l! i>f pri:^BpLn:Li iki.'iLr y>:ii<. 
- i"^rk.HFni.-n, weriLt^r^ jil Luriktii.«r ynriJu, 

WATI'IjI I lull M'lLl^ 

|ilinL:ij ■ fi:. Atrn mF D-rLicin deTn^nil 
llii^ir Jinnip i>-4i,nriiiiH iTi'O-iitlUiii i;iirii- 
JiJFl^ ‘^lUFl.ly iTUlkBlFU^lLuiU 



I i>:iiJ||H>r A>ir| :^iOol ;isi:h-iS-i wnrh t-llln*. I 

■^M-I ^Ly:!.-: F'-r niii'ii 4 <>i>J wi..|M'i, ■ 

E.alll'Tig I'l -11 llll I Ii lilt] Wrill' kL'riF'-'l' f<i> r ^ 

liEkk ^■lii.r.*^ lit ri-iT. V 

VICTOR THOMAS SHOE CO. ^ 

Dndi. v-isi 010 W. VAn SI. 



SeSHMSoKnm. 






mtBum 




Pays up to S2 or $3 an Houf 



h J't.ll;l-!y A.u|k1n|.al II- Sn-w r- ’h-r U 
IiiHimL, 4 i|viiUr BniP h .rirl pnV- :: l■■'1 
4luiri ihH' (TH'ni. h:i?irj ill^T. i- l>i| 
■ It-:'- , iMi i-MiivnHH.liijii,, JKI 
Nm 4>?i|UTIi'nri> lk!>>"rU'<t, "il-juirhi 
l^'Hlky, niiJ- yc-AF JiLtr fcii^rl nil eIe 
■i,-iic| *n4J S4FIU DU iK‘^ klOh 
Alfliay dnyH | i-rtni- ar tni:, !l %it- 
-J. ir. Ki'lliJl'jr. J^iiii] i-mLixin 
¥}lF.¥. P].AK, kn 4 



I [Jo|^ HFt Cn.,.SIS‘3 fWdF., Mkincikpaliii ll^Mian, 
Nninl I nH- I'liiJi. on Saw |■•Jlill^ l.ii. iiiT . . 



Ai]iIK-RH 



AlvflyH wrjifl y«mr TIAnic imct full addrpNA 
rtcnrJy whcin avii^irirerin^ iidvc-riij^emenls^ 




or working with mintcrials that might irritati; 
the skin? Y-Ulj izan pr-cv^nt un.siglut}', painfb! 
ikin condicions due TO irritatiun usinj^ tfie 
type ijtf b'f;ND EndustriaJ Prorective Cream 
juitfthk for your parciculnr need — easy co 
apply, tTBsy to wash off, Invisiblci and reaily 
Ask yoiLT supervisor a hour F£ND^ 



MINE SAFETY APPLIANCES COMPANY 

BHAHI0CM,TKOMA5AWMCIHieSTS^ PITT»VRGII. PA 





Wood 

workers 

only 



Hof Meals . . EVEN 
jna "FOX HOLE" 

with HEATABS 

enJ VEiT 



Fodd ™lh Igc H£AT. wh«i«r •pM ttvf MCATASg 
ITahim «r CGhtBnfntfd llvbt lnitnnllx. ifiif 

will burn leng, wllii 1nteiid« liiit . . ^ euldbon or iti- 
0QWI. Ciiip^s, pl^Fc^irH, hvntifir flibdrm«H «an cook, 

fry, h^ii f^nd, riart flrr? uncUr any tiicumTlanMi wttEi 
HEATABS, MAtiy ui« fat Boy Sntin, HIM Seouti, 
wWet^ <RKti]n4. nuruE, fled Qtaa iD-d CIvilliD 
wiiPkm, f]«ntlt{ak IndyAlrial olf. Im- 

nurtAfit in First Aid And Em^rgancy Klb. GarN«il by 
nrni«il f«r<cu tu hm cumbat rBlIoni. cumpB£t, ii«n- 
UbiuHi4fjft . « . hU SMOKE, BOOT, FUMEB «r ASHF 

BI^ECIAL QfEER (IlfuttQin: CDt,tAPBlBLE ^'STGVE'^ 
IVMt iH[:k4t ElZtl with TWO LAHCE CAHtDNS ot 
HEATABS^pfilylt.OQi, f^il^iEhld. ORDER DYMA1LT0DAYI 

J.WI.SPtJIKERCflllP„lC7iK.W8twa.,Haw»*&t.Wiii. 



TASim OF ^ 

HEAT 
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99 Booklets filled with Money and Time-Saving Helps 



UttkUbnm/ofMttl INFORMATION 



Here at amasin^ly low cost ig the practical help and information 
you ha VO always wan led- Artielos in previotia issues of Popular 
Meohanic!:; have been classified according to subject and are now 
available in these hamiy reprint booklets, Check Titles wantedp 
clip ad and mail tcrflay. 






BOOKLETS ON WORKSHOP 
EQUIiPMENt 

wn SAwi-i>- 74 : C'OTnpCEliP < 1^1 

i^n itfc^lluWi ivfij iliJIru 

EUltOff WW, 

DpEII PrHm, FlHn*,. Q.I -1 n-dE-FAf^??. 
I 4 r«dr!r|w 40 -; A L'l'^ikitructlaruS dc-- 

IJjElri cih H UKuruL mai?rilnipi-- 
Waiid -L Mt-hdNT^Ii'inJn? Ln-lhnv^-^lr T«>‘n 
n.uoii liiLhiw. «hpU Ikwuilauriiiitt: \HLi\e. 
Filtrvii HxrNEnp-, HJUfchHi.w, CLiEdPT Wh« 1 , 

Shapc-r — 

■ 1 «t||l l^kh* Tcial« Vau Cin 4 flAhe—^ 1 Dl. 

WDri;bH|ini;>in & T^wl Ctli i n*fcA— * 7 . 

toriy ppijitinn— tJ; eLinicrurcIrB' f-ivrDjr 

kUtiB, L-airiiiruriBor^ wln-D' un-ih 

f-rnm Fatl±-l-i 1 id Cilti r»D— HI I IKlV^' IQ mn ^9 

JIMir i]rt¥n -pflEIcn^a n'Tl hmu|| rp^UiyuH. 

DOOiam ON SHAfiPINIKG— 
USING TOOLS 

CMreel MKAiiircFnenl:— IQVi linw l>« ieki- 
lai ic-ruiink.-l urv, l^IlI 1 1 k.'ITP', 4 .‘L>.'i 

Tool '^-Bw dkiArp 4 -nEnB '^'92 ■ 

Uihnj A S|in«-poning ffrilhp ^ VUgnd Bill — OD . 
SWECm-rifl WfflMi Tfiirrtirtfl— JSs llSu I IL>- 

fiinain I Linl. ^uU 1 C IliHrilt-V ill K jrL. 

Hdw* la RdaJ Ukup-pflnliL^? l!! TiJIi yiTij hnw 

t 4 ^ Ulld>i"rnMII<l Bl^liB, JI^IuLltIk, JjJli'H. 

Hflal Turning LjINp- KinliB— Pil! ^Im^kdi 

iiLiNii^itf^Mih- lihiJ-%, LLrun ukiij kutii^r-aavliii 

■borlcuLH you edii vif. 

OCTfltilMI ■ Tiirwiima |^|kiv— ± 0 Q. 

Hi'jt T^J.kLrtQ & Cult- HlFlI'nripnil— JIN'. 
Warbinfi ^slli Q-Ibbb — lilk:^-; r'lillliifri i 3 rlLUii|{, 
«LclikiiE>- lilrhVPlisB'i 

ELECTRICAL BOOKLETS 

Rp-w ind inf] A ClMtrit Hdiflr-I^ 

7S~, ll^vlrli'i; Bnil m-e'- "teI ii.r, 

iniaLipm. kjir^blHlti' iJUUbkC'. CflliH- urtkHE BUtn; 
ICE’iirn^l i>^ lr*Ln T pH It. u. r. ViliilE'it*. 

Hsifi-R WHPkrigi— ■I'L Ait tlir lTif<nmn;»tkniii yi?u 
iifnl ut cln n ihunpluEa i^brlnc JaTk or knicnll 
ncLF;^ r?n 1 ki.i". 

etKlr^i«i^nDl«- A. -SDl^rvDldi— ri^ijiaiiii::,' 
nnd kKiflFliii^. 

Trdni^pr r*1P-r Ccnii-mrtinn — 4l! FJLa}^-1 iF-UeI > 
i 1 *i-BidiHt ktiiifUrLkMLi Pir bLI klml-* oi trnrm- 
Inruini-B, 

ThC! PHI-V 4 ) L 1 T:Blkr-ti> 4 iU I IlL I 1 H> 

ifin. ejit'v^vncria. 

tcldnrkpp 4 . gFBiinu — 17 . 

Arc A BfiBk kVpIdiTB— 4 : riUllilinjC' Oiiil 
nkkriFr lift *■. r>. i"- pml "iwat ■wri-ii-Ar-'. 
TrOUurw FiHdArl^iaj Rn>llil! J^ 4 jUr i>WF 1 
|rPdHLiri» rtniliT «ml IthrLal kiK^EifTr. Do-IBlkri 

Jar both lar^« ai^iL mmall rnElin i^k'^^- 

EtECTROPLATING BOOKLETS 

■ rncIrvrhlNl ln|^ wE|li Cnpp#Pr Mick-pl'. ChF-b^ 

mi lam I LouJ. Zinc. CBd miydi— 4 Eii 
PlBllFiq Lr-Hliivr ii OENP'T M-an-WrEiil I ir 
Jecia — Pldking wilh Coki*. Sikirtri AMiiyt^ 47 . 

HOMT IMPROVEh^ENT BOOKLETS 

VkmuiT- Mciwi^ Pmprnwtjm+iril.’p — lElB: Mrvfl'ni- 

LbintfJ ni-Hhillt hlVdm »a|l, H-CilLliijf linp|n|-k, 

tfio. 

luildinn EKtrB HoamB In Atlsc— 33 ^. 

Akl-E-M-ti vf! B 9 i»-mrnk PPflrng^mi— , 

Lnwar- Volir F'uOi £AhI — 3 li i Prfii^l 1 -A.al i.Llhhdt 
lliaE wkll Mvr hipnilrL'iK 4 if •:lr>llnni. 

Haniiina Wal 1 pA[ii>r — 3 Pk; Trki'h^ Kp^lltlilt 

wiillimjicTj r-ciTvn-vknR o]-i r^pcri cic. 

Coring pAjHFnOrt^h — id; 

PikiinU ktnrrtd tSMffltf n^MiAf — 9 - 9 i (?cilU-LnL<N: 
DW1L sn-ifir A i-cnnki- k^iiI-tb. »lkiilH«lKinnl 

ruLiht, EU-tLSdL IfHJUIA^ |.HvM.Blilb ]i-lByj^ini. 



KKddlnq fehia Hninn ■»! Inipct PHt^-]b7c 
l.n.lirtbiMIIB[-|fipC U114J |;'ri.1[KLLlk[E li|7ilLE1Hi. EliGkJl:^. 
i1i4ita, It-Hlaklt-U, EliU^iLlUkUlB, C-tJU 
BlklPMri Pl-tiirwi— 7*; ^lAlb BTIII C>M?C- 

BB>?linB hcLtL'kirn unll», Tnjilt-kn bvftv. 
cubkiiiln. i-iJiililHChf. iJneib cJkhE. 
CBRIlt^UEtlnf] rnflffW A (JutdfiAT 
fiji: iiSTi^ii-InrcBi. |KirUitj]v m»nlo]Fi. ppr- 

Aivn Jlrrplwpi^ 

G AftD EN I NG BOOK LETS 

BBi-htrBnl a»rati'iln«—ai4; awlFriiai#, |iIaji- 
Piknpc Hnil irvhUiTk imi£ Ci«tl rc-iniLLB. 
tnm X, ftArdbrt N0'^C-ltL|-|~7ar JkRrit||«srM 
I'raiLTnCfli'?-. i-ibril-waijf nulwitiim, huniklAilA^ 
l^ihH-^r Ihi-Xi^. 

Tri-lliMB, PDf!i!>lBB. FiPi^^^4- 
LMfi ■&. B^filpn Fw^'nsiiirif— -17; bl^rm 
Li^bH hiriilturvL jikIhit alilI irtaL nmiUI iujI Inlbk, 
hwlityv, Lnw^n cluiirB.. 

3'lxj^rgu nijl EquIpmanL — Two ji>lA>- 

kiL<UAeb, fcFTln- wIi-ciL'l. noElur CEniiin-j trond- 
iisllL, pjiiF *lEJtr4, ^ililo. iv/a Hicirry'ira^rHLfidi. 
Cgl-O^pd C^nc-nptn BardAii Fti^niUJfA — fl! faAY- 
iFrn ^■H1l■kl!^b. iHiitPiT- Iln-^rr Pmirp. T-Irl 
lipitiK 4 |ni| nii«ir|b:il F'HnJ>n^Lji1» Ilk enUfTCd r<iLi- 

LTCir^ Tldw to kiyilcl petvpII n.wiErrin missT 
ilr^S Hviiinp^t: Ei*F Iw kiLilliJ lyihim-ii fsir 

nil klhiLi ■□r t-LnCi. 

FPiSm A SAFfl^n TrnEtd»-B— #= T^n iTviiini 

]IIU IIIII IjiilLik fmEiL 4ihil jiUSdilklLilkllC- p-Eil'Li. 

CRAFT WORK— HOBBY BOOKtITS 
hbw - lo -fmilcA -ll inilrue- 
tio-rki fgr hundrvdi gt pracNcfil 
projecISL 

Uiahhing Lvikh Pl-Ablin^il; Li^liii: brlkkkniil- 
|H/-euNifi^ij tikU’LlcH 111 rmELivDifc. 

Mbgi-Eirii ii+«|i*^lf; Te'h c.lLt»i*iJ%'* »Elyi. 
ClDcIc Cakhc — SO: 1.arirD tlnl U I’lralnniBl krnll 

piir] munlirl'i wilillMLUra |£niiJ-> 

f»Lhi», ■!»&¥., KeimUaJl iiyli- lnn]rv. 

H-pp-viPtl Trjyi fdr OCCBBieO— 9-3] FniPEr 

kwn <JlfrvrviiL ikHAi-rtiB., 

Chjidnn*! Anarn R u m itirl-«— 913 TlVf^lvr nt- 
Lincilvc- _ 

fl-anh En4lB--lXi Ten i]rml$n* erfer cui>1 

■K-pEdrl Inn.. 

Tm-all Tabldi-^9ji: ^|i^|rnL u-iiU euLn’MiluL lij'l-i 

inf. 

Knifihing Sf.ai«Ai-— -961 6-1'ern ikikstEi- itirnci. 

JkMibeil NeveMie^97: [Nei^IJit ki|*. *M-\nn 
hiklEirr:!, jil^'c-^Miird. iHiliJen. pl]neEtfid Eltrhnn 
IFdrL'p r^Hill ■T1 e| iLri-iA-Hn- lUjliJilHr HkkEl LAIl'kBr 
ikuAP BSDp«i itm-wur r<JHi- 

»B- fl?i™i|||| wrllkna i3t*.lc SWO 

rmlcnfc-l.j-pf’ ■'l'’"l«n niiM-wrap.-'H uEudy ideOt oi 
jilyweiKl., cornbLri«l eheit nnd iwii-UnR sli>nH. 
9aok -*9; FiRtil d^kRiip. 

ikpl I MniJie 1 1 Furniturw — 49 . 

3 !k ¥>1^1 TiNu C«it MJke — 44. 

Hq wilier Turnf4 -nil Littie»43j 
irtUy PlctUirei— Veneer! P4--r93. 

Wkkilllpa •nii IA^meI 4, 9oap 9*rving— GS-- 

Rctien TEaifi — (6: ] #ilhr-l-ii-i1k|lh.d 

IHlgh FlFiii-ll' Hit4H — GTi 

lA/^<ndrnill« A WeallierviiP ^i«49 . 

i-dmiK Ip- W»fHl. NelBl. p ; £eI«-- 

iiiin ikf k-4 de.Al[rrii> 

Hcflie Werk OPrMJ-IvnitfcPi-— IV!; ^Imiilr lipiL- 

xficnLfe -kp-iih nmne^-midEknB ruiiLlillltke.L 
Teleicnoei— <-agj Rrncctliif televmr* 

l>|]ii IiieIIhI fnr lIlAla p 1 9. Dfl . 

HctflP Crjilt--3B1 PmhB tp-iifikniL nnil hrtakliiH 
Ilf navel tFH IhilIv dc^antkTe vnd upcfiil. 
BmiikP Lsrainie— 3T= BLill'IInQ- hand 1r>ivrTiii E^r 
iiirL-.ivknn esc.] leBEh<Y nfiTelileBi. 

Pliin A HovoMy W«ki 9 Fin h-h i dfl. 

□ mi Cyltlno^42; IId^t Lv cut jihhE |ki1;rIi 
■ niiiL-|3Nhtr|-iMld iunei. 



BOAT eyiLOlHG BOOKLETS 

BuiEd a boDl at home — you It 

t4 Fr. DylbiMr4 9>un«t»a«ii^.2: Here Is m 
rntil 14 EiMjl F-bH>Lto>ni k.i>4L. IsuLtoJile Ei>f 
mDSam uE 4 Iaf 34 t'l]., nLUai^SM]. cm^l. 

to SAU. 

S 4 FI. -hi ling TIlLi I A^ftHrli 

iHifll coml>lriHH Hueirij-Ln bihJ LLkIie welultt. 
IL eAnnrii |4D iik- fi, Ilf e^Eivu ^ihI HArvlRbi 
uIhhiI :inEp pk-iUfiiIh. Ariunl |ikiM|.i4{ rv-|4i-p find 
■dl-Hirnami- liJujstnte e-vcrT 4i.-tdJ]. 

3 1 Ft. «idop— 44: Ererr- f^cl ncede'l Tir klie 
umaLcur tHnas liilUdvr Lu diklull-uc-L LULi rnll 
^Ulrhi ;>|-riM f|ar1|-|- lo iTIi- kiPT»Um-»- 
Ir-OwiKiAEB, plEydlli But, A nul l piraghsf — lid: 

-ML Uie knfermBLkSHi you. need. Ln imjio-LnicL 
lune IClWM!tJBL tluBtd. 

SmaEI 9nil BmU— B 4s t Q-Fl, Aulllnff dihukiy, 
il-El. "iTttlifciiik "lini'’ fnr F'ou'ig Pfiilnre, 
IHW to alE B iMiat. 

Twd a«i¥l]«rd PumitH»nkt— -B9i 1-4>^Fi_ fim- 

ILV DULtiiALhl «eifili» HiKinE -4Pi;i klih. abd 
E 3 -ft- pljfurniH-i nijttHLfinJ i^elMlIhii ntit;ilL 114 
IlM. Bc4h ere V^hoesnm tyiie. 

■ ill Id YD4M- Own Cnnoc. KBy-Hk. SnrPlioiird— 

9b!: CukkLip|-i>[* diilnkkH eiii |n-ft. -Tati ni|l aq- 

kyiiH eai-HHi, i-T-fi-, kxii.aU.r pink 3 y.-EE hikiiciw 

hlirflkfUl n Ir 

rBik Chi*i-3 I rn Vutik— R3; Oil||i| y<iiir ^wq 
C'Ib'-'- K lep j-.-rhLi t-^ery d^tiill bE aia- 
hiriiLbc^n CBri'Callv 1 -k.iilAln-i-ik. 



AUTOMODILL BOOKLETS 

Aularnab I l-v pSinhc -Rnd ^!iei-|iu<t:|.K 3 Qi 
MOOejnUVLIkE LiinU Cli kllikdeif fliHk nciin-s^ 
MOIL 

nirilillng TK-n-leri— STE Nhiakk HEk-NniiklfkiMl 
I1L1IU.-M |i-q|-|rri Rever^l ijIILIEf tTBlIcni. 
MekBP--DtiVI]l 1 PIliJgHb Cor X Aca«|#-r-~ 34 l 
JI1.1II1 UM 1 ithil en-uliiv IK VPBhbkIitE hlJirlkblkB 
typi. 

Gurina Aulq tipvtrlc-nl 



PHOTOGRAPHY BOOKLm 
Save Monty by constrbctln^ rdvr 
iivtn photo equipment. 

PlvDta EnEerfpen-— 1: riinilciuLi^r leaa tjit-pej 
kanL|p|<c bi:rlki-^l: hwTwnkal. 

Ph^bi- .prill k«ee A. Ci-yiir — ^9! P i w j shiFw ifir^ei 
in-BclI-nl pnnten, timer nnd neeitlTe dirrer. 
'PhetB DBhhrfHim id«J Idiflkeni— 94 - Ciikikeii 4 i, 
JlRiii-iiu;lk( kiip^ EinH-p-, PKkiPknr. wH^Kir. 
Irimmer. 



Plctur-n iPnk|K-tff^. T^l^k 4 Tei^le Tep pfieigor 
Tffphy_07] ProjiecECin iIibe enljpfe nu»- 
Bine llluMf^tlandi Bn«l nkiciia clrn-ivlEiBi. Tl|.i« 
(Enr mIH-b tisjq»*r". pl>nii4imnni.HprBHr tri-rkh. 



PhqtQ Ki niiB— -gi; 1 1 me B-nd nwHiiT’^wv liLg- 

kdcuii jou eBij use. 



FORMULA BOOKLETS 
TKanvI-arni vimpEg- Jngirgdjontfl into 
uieful produer9 

CEc^nlnir ^i-#Hr-ikleniH -1 1 1 F.iiJhy -litinknkii- 
rli-Jkiiei-A fiir w^.IIk, uLuhk. ihc. lEc-dUuviiiE- 
FjlirLir HLaklaH. 

Goernekke Zarin lYkii— IX e TEaniS IncJdni, 
i^uihH, TYau^i-, iMnkti nllh I'DHirLjf ripy., I'p- 
■tlrlui. eiCL 

H1#-Eni pi4^||fig A ■Ealar.qg— aiE Porerai Df 
Idnnukua fue meLnl kilu.lLlaf, nkSbriiitr BiiiL 

ilurnraiLiiiiE, 

He- 9"1iYnFi no PPiFl-iin — f 93 i^HitrnulaH (rq- .bkl- 
ai'rinif BiHl roLiH-knE- 



Books Sent C,O.D.Am|where in United States 



■j Juet eliepk llie tieMriil»4.H yooi wart ^mlnlniiiin C<D.D. order B1.0DI, "-riiii^ ymai* en-in^ nml 
1 niji|ni>K>. iirinw, u3u| icmil |i|fB ■itk>eril jH.<meikE. Ii El yiMir erdcr kilsLnk. When paBLnun liBnrk* 
[ yen L^ikli'i<i smy him tlie n'^i^'':’ -"nil r-'-w ■•■nq<ii pn^iauD. ciuiAuLf 17. m. .^. ehrk»M> h^iriii^ 
, Ciiiiei! II lid lkiel-u<le kSfV^ AddLckaRJil foe B'hlnfikn^ rlii.-rEC-L A-i4( for 1i<lg PHSi hbilog of 

t hripfuk bCIOkki 

I iJf^ you !?i'iid ]ULyqk^| wl|h cii-rter -Mt- iid^ |KiiiM-|?e, f, H. eibrfwnify ar ■(j.iuiJi riBy ba mulled 
I LE cijefuLlr wn.i»fHKL blrnieydnrk vuirankecl 

I ?4'ume . . . . . . : . . -..-.. 

I City . kkr.1i- - - - - 

I A-ldniHH . . . 

: Mad to Popular Mulianits Press, De{iMTIi-20D East 0 Mario S{^ Cliita{o, III. 



MISCELLANEOUS BOOKLETS 

ChvniEca.| E»p*r.ni«akB^l i rBiQr>-t[>iTiFerfDenk 
HLEJL^kBLIilkEH. llkBsF'x-EiAlVU- lull. 

Tjixkdflk-rTiv— d: iehut iii rir*T4U''" ikliii and 
otiOkkn Ikfe-Ikke piopei. 

Log' Onlilni 4 Tnurli-fi Ge1ti<dr«— -14i 1T#Br- 
rouml eiibki-ii.! I iieKiMintakvo- iHMimiix^ 

-f^ubikn. 

Hagid- Po-r ^ wi^IkkI v— 3*= -tplmdle trCchPI- to 
punlE yuur frieudL 

Trunning SihbII ARilmal«^ 3 : l!nw lo hn-w 
fUr Imram, |iTViiiirw |ia|l, flnd trop«i dTVU 

Tridki nf Tir Jki iki IT{| VOur Ogg — 39, 

ikmA-ll FMEUcdi — 34: Uuhitl ofni gai of 
ekhiLrlc. 
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WITTE DIESEL ENGINES 



RADIO PARTS 1 |1t^ 

Lafo^atlo RoeJId CorpafoTion 
tan iupplyall tlonda^d ^tadio 
repiactmartl parti ^Jyt. a 
w^dv Variely of uiftful pari* 

□nd equipnifrnl for n&n-crit- 
kol tantvmflr appikalioni. 

Wftti E>ipt. -£1^3 Ultlv for 

tilt trii i3^a-pafei ^tiipi 3 3^4 4_9^E- 

fi1 niillft ind EFidrank 

P*rO ifid Eqjl^fnt. 

LAFAYETTE RADIO CORK 

901 W. JBCkaDn Btvd. , , Chicago 7^ llllpfiit 

2GD Peachtroo SI. » » . . AUontB 3, GBOrsI* 



Tlie WITTE Plant ia producing large tium- 
bera df Diesel Engines and DioBcleetric 
Plants exclusively for the War Effort. 



They are helping 
speed Vietrjry nil 
many fronts the 
worl Jovfir, and when 
victory cdtiics these 
Bftme improved 
WITTE imits will 
bs avaikbte to all. 



JTcmomlicr U« fhon. Slow Speed He^vy Duty 



POST-WAR PRODUCTS WANTED 



ikvr Hif niir flknti. A tnT*r Kyglrtn lilAItk prmiMnU niiiiiLtit' 
iMT^t, k l^ultlllN Trir R.i.iCii9 i^Irnl^Jc ua.miuclj nt |iF«id f^r [Htii-vir 
rnuiiufDr?iii- Tlhli Ifi.m liai ■.iiirtilr rn}jlLEil. funllLlcd, dIhI iilnl , 
■jriiiiiir(n-i|iiiiii If yiHj li.iLii ■ iifi“jUTl iir JJci, [jqIU li-LciJ dr udicr- 
iTJie, >iill^ til fill I Y- ricjiL' ^Eiiii 'l 'iJilicdiir lt Call In [wrEUii ; 

ikin' E arnil ujirilrLi until rrii^-ilriL 



HAROLD MARSHALL ADVERTlSiNO COMPANY 



7 EAai 4ei3i ^Irevl 



HEW VOHH i n I 




DIE-LES$ 

DUPLICATING 



tHnnll pstrill- C-H-n bfr lormvrl ^lUionl 
iLleip Ic dupilicBlrJ HCii;lirii-Cr rOOl^ witiL 

lll-A<]JiQ J'r«ia)iut1 Uibcililrii.''i], BirnJcinii 

Br-ukeai Shtrirn JUura lluura and 

Cralitial MitIc-riulD. RvqvlT* 

priority ol- A 'A-" A or hlRJhar.' 

^^irlLfl un huaine-iB Irllcrticad 
fur catmlnjc. or alntfl- Lf em.- 
plrajul In Wur Pn>diKtion. 

quombmh lira tMfW 

14| -BLh Avflnai Su.MiBnaiipfrii(|5,HlnB, 






EHOEP 




Amozing New Vitomin OKer 

TO 

Popular Mechanics Readers 



ir jvnr ltd ni’T¥«iP, hhIe, iJ 1 dtauri £^1 4m] ftcpTesFeil-^lf pu ha^o- 

S ihSfiJfiil iiiii mi'nlOiE iliLlInrii. >ratTia ar.lbrj ami p^lni^ EHiut illinlLiini. 
ijri irjililLilm, cndihr dlFiKulLliini, Talllrv: appplUr — AM.> EhuKQ 

ijrniiri^iniiii niijr rfruiill fnifli itf ViUmiH li-l~ tr y«3 have eijirrl- 

naniil y.iiy ^\t llirjr lyianLiimi, iliiii Lii- Ib^Ie iif %'LLj.ailjk IS-i hurE 



ll^ . 

1i H iiki-MUiiff iiT hiiftf- Nir >tiu .... I wiy YOl- ^n l«ii fifir miriTlt 
n^iar VjIaBilJL Is L'linipifit miy \tt> ab|n ta ilo Car jiViii In bill T dnya ami 
al no nuL llI bII IC nPE-VEEr KEU.JLh, EnsriF^ and UT lltlnK ajo iiol 
lHirruv¥d U\ llkit linl«^ 

OFFER CALLS FOR IMMEDIATE TRIAL 

IiVirfai tj.my vIlBniin prlc^. i4«nd no nionay. .TUi-E tilall ihE [^ilipnn 
ami i^lwrl Sum- Tull nlt 4 J iHpttIf nf J-'arr- Vitamin t'ajiaulM ^rrlvea. n*y 
EriiHSHI4,n 1 1, lid ptijp, €~,0, r?. iKHlaiec. Parr YJLidlblF] CaeiaULiii coaLaLo 
HU uiiiiiiiallSF pL'ii4!njlir J4j]iiiljf uF IIOL etlly lilti liuputliuil VJtuiiitn ll-E, 
lujl lulHtBliELHl EUin^IrllNntP Vunniln IS-;;, U^lL Alatnlum L^antiitlknti' 
M-ll?. !^‘iyrln -inil utlker lifuLtli ekinE ''It ' V]LDniLtiE>. IjlEnilcil ajcrurdlag 
Ea 1'nrr'i rinimi Vlluluin r>a-liuity- Y>jHI Laht- mi t^bnincL'd. KbI rMiili 
Tjcb JiL Ylumhrn ami iv^ Parf P riBii|hki Virumiiifl ^^\r ki^-i T i.l»i3rR 
.... If yiill tirtf iiui riiijjEly jaELilLnil La etutJt nay, Lf nErriHiinEHB, 
Kli!E|]lEiFm-JHH fayatHl ikJI FkII»i£ alhl irUlV-t t^m|n<Hiil Iftiy Tni 

r|i|^ IM iq VltMuiLn ll-t bte nut IniiMEnH^L, lonil luri'lc llin rt-iaulnlni; 
I'arr Vltuiulii ■'□iiiulua nnil Jhj wiU fECEJ-^a LIOE'in.i: ^Mlf tnimv^ 
hn^k Fw I hif aBkltic. St'in] -im miMk-y, rPnlt tbn coiiiiiift tmisy 

uk|i]M It It In yuur ibiIjuL 

VITAHfN 
GUIDE EOOK 

Ealllaliii ^Llattallll . . . Iintt jcai 
ran uvr tnunuy iin TltamlnB ^ . . nliat 
liavE LilatuliLi Ed iJo >hLe1i ivSC. 
wJtli yjjJ dtikir. ^FuLI i>ui4|>rHfe tiylBy, 

MAIL COUPON TODAY SURE 



FREE 



I Parr Vllannlni Co.. Pnpt. A-.37 
~ lOB NnrUt MkhlgiPl, ChilUl^n Ml- 



QiiUkLE 
mqHaV vACK 
quavANTiK 



] I'lr ncTcirt vmjr domi-lc nHinv^ iHwh tniiarnnii'ir. Kifiiil y-npr 
I Vllamlni- Id I [mv iioaLnuiik pluri C.n.14. iHiBiairu -on nirl vi 



i Jff'L 'ihliJLilL'- riUiiiN . „ _ 

! rR.<k^s> K vjiiiipihm -vkiamin iHWhy [i-'t'p witki ^■1' iinPm-, |P.be3- 

I lAimiBiifr ir rcniltMur^ c^wTK'H -wiih onicf I, 



your UfLiurDii^.;'# F riiEi n'Esirn I hi' rrmBiiTkEiR i-ii.lHiUJaa iTk *7 

‘ ■ ikiihij. I AitBLk uml«-n.LBnij 



ri.r 



l'#FT 

aL wi 

k and 

I p*. 

L-iBVta 



I 



I NAMI^. 



I ArumKA ^ . 

t cm' . . r , . 



IjN-iiiL Ipl^khky-J- 



. . , . . itTATW- . 

n .SiL'nd 4 RiiiLtL'a Parr VlLimina far Itn 



4 nii.LiL~a I'^aiT viiiiiviikia lar :a>3 j 



Jfay 1/011 rtnui il Tki Pcpw^fl.f ilfpc^ntiiVtf/ 



SEPTEMBER, J943 
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send my brother the airplanes he needs 




T nk America— fht hnme flf rniitbrs 

of decent fnen u'hu are wiilinj^ tn ^acrifiec their 
hveS for freedom. 

Surdj^T ^hiisc iincniiiemKp uns-clfish mil lions ii'ho 
arc giAing thiir lives— surely these heroes are no-c 
only worth prnyiri^/or~ hut paying /or ^ too. 

Ik-fore ^'icioiy and Peace weVe got a war to p^iy 
for first. You, everybody. 

10% of our pay? Yes. Kvery pgy day. Ac least 
a dime ont of every dollar — a dollar OUC of every 
ten. More if we can. Wc'ro in this together* So 
let's pay for it cogerher. 

The Management of your company will save 
your 10% for you. Every time ic adds up tq 
thev'll pul; a WAR HOND in your l 1 a^d^^, wwth 
j?2S in tt:n years. Thai^s /4 batk for every J?3 you 

put in. 

Tfljir ffion^y will help buy those iilanes sister is 
praying for— it will hLlp hiiy the tanks, Kuna* and 
ships that will ram this war rij'hc dowm the throats 
of the bulljes who started ic. 

And when the final curtajii rings down on the 



Aris yoo1l thank your lucky stats you Saved while 
you could. You1l feel gtjtsd ail over for having 
sTsorrf money ti> enjoy rhe Peace. 

The fi^hr is on. The battle line runs through 
every home— every office— every firm. Do your 
part with ac least £i Jrom forty Jot^^ir fffry 
pity day. Do that so you — and yours — can face the 
future secuiro and unafraid. 



HiK Is a I4> ARitnra''f all-avl wvr tfTflrf bf 

POPULAR MECHANICS MAGAZINE 



««« I 
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ytju fliHi a. X^yniunli; Jo 
oftrraElcHi ifnAi won't Wdlh- 
111 iLi AJrnpIkclia; wJJ] 
niriDU- yi^iu. lu ji vear the 

lipiDl^ COMIA WiH] 
4iE.»f?UiL nq JJ ||;|^^ 

r^iiTbi'ft irEimii]ci.q- vi>lrlh jL4>kni<'Ei 
TO<I>. ^'tcctradc-lijiliilqf 

D»iid D[K-niblciR ktin«TTJclH]nifc 

Wrltc fflr fkw prJcirLby 

DULHUiuh' ^[KI 1 Un.l-LUliiJ-H r^ri 

iMiw Iff diUHjifv for onq 41# 
UicM- ■mnzLibRLr lowprlftwl 
. AiJt iKiiv ik-hklc- 
Viwy urv ■nklRkilC-. 4^ 

UL-4Lubii oil wUr CflDl 

<rfTtr. 



pc-julvc riiHrhlmr. ^ a !□««, ,™„ COMPLETE 

. . ^dSIGNEb TO DO HlOH GRADE WELDING INE9CPEN5IVELV 

HnqfuL lltflit Ekiry rumot i* Pli wImijmii l-nilUfiMirimnfiPo fliiil 

DYNAMte WELDER CO., 2226-9 Si lverlan Rood. Chicago, 111, 



« ormMfc 

nfUtr.. HEAVY.DUli 

INDUSTRIAL WELDER^iilUiu 



VALUABLE HME 
and MONEY! 




WHan WorATMf fof 
Topo, J?Cvoi^ fareoridTj 
on J H»l( WpTjnt 



You Cannot 
Worm Your Deg 

WRONG 

yau"rc Slit* to worm right if you foilciw th*^ tiaS 
pjcturtEcJ. difcctiani wkS PulvtK (the tombing* 
tien tFcatrtitiit) Wdotcii: C«p*llIci. Hefe'! why: 

Your dog dtan Kavt Topo^ fi-&i-Lnd {Ascarid)^ and 
Hook WoamR, pny or atl. mt thE seme tlmcl' To 
woim for an three AS YOU ALWAYS SHOULD^ 
eappriaSiy fapeiVor jtiji, YOU MUST U^SE 2 
TYPES OP CAPSULES. Mo wneir-typo Cdpiulr 
tan th™ three worn^i. You dofixiLtely Mpel 
them (iududinE tipEworma? whtn yoii uac the 2 
TypM of MiMuIea, to be Biiyeo m. few days tipaft. 
!P . the Pu3vm Combinatiem Tr Eptment worm 
CnehuIc paclcPB.e. 

Worm right; avoid worming wrong for Ihoac 
worms; vto Polvci CapGuln. Paekaged two ways; 
for puppiePp for dogm. Either Me. iDoubie ahie 
pAcfcage, 75c. QiLantity diRcounti to kennii'- 
wftie direct to — 

WILLIAW COOPER « IfCPHEWS^ |nc, 

1171 Clirtwk AW.. ChliRfo 



PULVEX 

{bfniinaiumlhaibtuttt 

WORM 
CAPSULES 





GENUINE U.S. BARGAINS 



0- 0. tA>OQt iLiFTHETS CirSEB) . . 41-55 
hleCl,KI.LRhk iappLEfl (UlCD^ . . . iM 
U. S. AnMY pup TSMtS |0«ID> . . ^ J-5U 
>i|a>itlv U|}474 AnnY Ca4uan WfiMli with 
55 * 111 wB-i^h-E prr pair with 

33Z ri;»i., iJ 1.40 

Tfncuind-i pfOllisr barg jJni- m M'll it|:f f ^.Oucafocr 
A$]kcYtGeodlfpr Hun4.^,?'sr[i]EF;S40Pi ScflJ JOf 
luf 3il'pAgttA:Eait7f rcterriDd wieIi first ortliT. 

mitl ?V MJrPLlT CO* 

GTaC LESiTER ST* AICHMONO, VAr 




you CB n't buy ttiem as before 
When Si's over thtrc Mtemore 




NEW CLAMPS 



ftRANQ 

QUICK 
LOCKCET 
The Mogre Cromp 
vflrh Trigger fiolgosg 



^ ftot wnrA. t3i* priiit In W4ir pro- 

UucUflB, laiifitr jnpnrftl^, lU JoIik Jc^erngt, ejim-BCtlOIk COn- 
the thoinb iriLn a iiim,. liitlLE. grip. Spring 
ic^niHSon nnd Lrlflu^r tccLh ]|H?|d firm ratrhfit Od aeren' 

wiiinri r«|aaa« iHstRntJy with irllie^r prcKBure by Ihprnb er 
^ that- flCtew iti^y he alippi^ii tO ®iiy deuired pujiilLnn 
wklli tk ungiD moUDfi^^irr miLJf be immr-dia.tr^]y n>clTirnp«il Vo 
fitl'iifr work of tht varriE ihlphri^iis ■niihuut furlhrr serow pj- 
hjstjvielflt. Swinging locliiiig Icvr-r. gib mil knit H ulum- 

Lutn-ly ntPi^rtepjjig-" n.TW.1 Mknured firm grip ejtn nni' pprallrl,. 
vlniiling ar rguiMiril aurfiLcc. I-^TvC- iLHctitig hwiycI with flhri> 
fjien IkteVentE miiTrlng Or spurring. ^Sru|e pl^ WSlh fibre 

jaws io^ HJid mhu-r uti-fier nwtJila. Ask ehnut th^ 

-COmplL'-Ec CRAltD Liilrt of ^|uii|>d ClAiPtl.a. 

Wrfte fqr Cheutar 



GRAND SPECIALTIES COMPANY 

Fit. 1921 

Orand Avenue o1 Troy, CHICAGO 22^ U* S, A, 



SEPTEMBER, 1943 
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* ♦ , and every turn of tlaft Spiiltilej as he glides 
his work ihrOu^li many pret^i^ion OporeLiuni?, 
helps bring Victory one stop cloaor. 

Hours spent at a lathe may lack the flange r- 
ous excitement of eomliat — ^^but the valorous 
men on the bailie fronts breathe a prayer of 
thankfulness for gnnst sheilst planes^ tanks — 
for all the superb e4|uipnient i^hJoli is helping 
tliem swing llio tide against tlic Axis. 

So the man at the lathe is a soldier, too, as 
he bends his shoulders to the task of pouring 
out weapons in an e%'cr-in creasing stream. He 
faces Ivis task grimly . . * proudly * . * prodaim- 
ing by the gleam in his eye and the jut of hia 



jaw that he will not be outdone in service to 
his country^ and knowing tliut Americans pm- 
duction is a decisive factor in tlie wat^ 

To help Amcrit:a "tool up for Victory,^' the 
output of South Bend Lathes has been in- 
creased (we can't say how much) in the last 
year and a half — ^giving the man at the lathe 
the eirLcieiit, dependable production weapon 
he must liave to win. 

^'HOW TO RUN A LATHE" 

A prartiral hfiak an the 

CF^icrdtiun onJ c&ra of inctal working 
lutlics. GL^ntauia 12S S|i' x B'. 

Send 25 cenia in atairipi for your copy. 





SOVTII ItEXD LATUE WORKS 

LATHE BVILDEIIS EOR 3B YEARS 
SOUTH B£N0, INDIANA 

rRIH¥ED BY rCI-rULA-R HCCH'A rtlCB- COMPA HY. CtH CAQO, I |^L U. E. 
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RAD10:^IC s* 



the impossible we do immediately 
the miraculous takes a little longer'" 

ARMY 3 FRVICE FpRCIfS ^ 



I’lie Army is . . * men , . . trajned men * * * equipped and muinlmined- On the 
home front . « . in factories and on farms « * * ci\i1ians produce the urmament 
nnd food ond supplies- The bridge between civilians who furnish and soldiers 
who use p . . is * * . the Army Service Forces^ Wherever the soldier is » . . 
whatever he does . . » the Army Service Forces are charged, witli seeing that 
he lacks no essential things To fulfill the tusk outlined in the twenty ^one 
words above « . « literally . « « the ^^impossihlc^ and the ^niiraeulous^^ become 
daily routine with the Army Service Forces. 

—in da>'3i of civlHtAu xadLo, Zeialiii kaa proud of lin lon|{ 
HcricQ of improvements which made rudio bis- 

lory pn4 t^iabtUhed Lcaderehip tn the indusiry. 

— lod&y our V]£W]io%ij| lua ckan^ed — timlerifllly. 

— en^ged exclusively in war priiduclion, the tbin^ we 
liAve been caLled up[pu to do^tbe iAakn. we IkAve suc- 
ceeded in Hccompliihiii^ uiohe paqt imprnveuieuta in 
civilian radio iilerally look like pUy.” 

— tbe work of our engiiHwra In ra^lionic:^ han made iha 
**impoMiblc** poBuble and accempliehed the ^mime 
ulous^^ 

*— mark that word '"RADIONICS" (wkb Lt& eubdlvi-gioni 
— Electronlce, Radar aitd Radio)— It baa brought Into 
Toalily and beiuf^> devices which only a year or io ago 
came in ibo '^impoe^ible'*' and "miraculous" oalego^cB« 
— Loday Zenith worLa in the acience of radionics for our 
arlUcd forces alone. 

—in that bright '"lomorrow” when peace returots— 

—we can only say— the posMvar radios ihst Zenith will 
jsroduec will contain many latcrctitliif new develop^ 
luenlfi. 

^tbat fitateineut is basfrd upon experience which we 
can not now revaal — but you uLny lake our word, that 
it Is a fact. 

IINIIN HACHO CORPORATEON, CHICAGO 




"*Y£i ATI, SIR"" 

I aatd En<Uilw“Aye”iiif;anl 

It meam far more Jh ihe Kmrj* 
“Aje+Aye* Sir»^*iPeflUe that ihe 
vnJer k nuilenUHHt and will be 
obuyedi 

The Navy hat ^vcnZentlh many 
^^oidcrs^^Blnee thin war bcigBiti 

Out protupl *^Aren Aye, Sir,” 
IkOBf we believe^ been juitibed by 
ihe ^‘IttiljeUtBrnEe mad IdliLil Ltye” 
(■■ the Navy says) with which 
iheM utrlcrs have been exeeuledp 




BETTER THAN CASH 

U, S. War Savmgs Stomps 
ond Bondj 



RADIO 



uistahce* r W 

^^HAOIONIC PXUDUCTS UCLUSIVliT- 
WOAtD^S HADING MANUFACTURIR 









THE 

PUINES 



i ITS ^ 
ALWAYS 
CAMELS WITH 
^ ME. THEY RE 
EASY ON MY 
THROAT^ 
THEVVe &OT 
WHAT IT TAKES 









5.T ; 



liT’ .:i,^ 

1 A/ vT.’ 

r;t-4 r > 



\ 70 U can take ii ffom 
J. RtfpmblicAviaiion Corpo^ 
ratcon'i chief teM pilot joe 
Parker fbeiou', imd the 

young lighter pilots with bim^ 
ih&it new Thunderboic light- 
ers, theySc got W'-hai h takes i 
When you've wresded one of 
these babies out of a posver- 
d i ve, you 've ea rn ed a< !!n meh For 
Camels it is with Joe Parker 
- .with men in all the services. 



+ They may not be what 
ihe doctor ordered for a 
{|Liiei ride. huE this new 
IhunderboEr Aj;;hEei. built 
by RepubLir AviatJun, is 
whai Ehe Axis asked ^or— 
mod is ^ain^: tu 



+■ Wh at"s i [ feet 
like? Well, 

Joe Parker fj/ far 
rii^hi}f who ccjtS llsci^e 
T h u ndc rbol ta, "when 
yCHiredivmfi that fa^i.you 
feeJ like you s^-erc a part 
of A solid piece o( sieeL. 
And when it's ovff^ I sure 
enjoy a Camel." 



THE “T ZONE" 



THE 



mEH WlfO 



IN THE 
SERVICE 



thp tuverlle cigortft# wilh mtit in the 
iftrniy^ Kavy, MarEn-Pi, and Ih* CmH Guard 
ii Cumii. (Guivd on octyol *□!«* Jacordi 
ih Pest EKehang«( and Conl«eni.) 



— wh«r* ftget«ltaf ere ludgad 

Thtf 'T-ZONT' -Tasre and 
Throat- Es rht pE-ovmjt ground 
for dE^reEtei. Only ynt^r taite 
And tbrciiii can dedd? whifli 
■rr^iireEic Eosiei beSC to . . 

and how it nJfects four cTiroat. on the 

experiente of miitiutij af smokers, wt believe 
Camdl wlII sihei ymar '“T-ZONB" lo a "Th" 



J, Ti3ta^i» VViiiiUih-94lgEli^ U< 




